Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


'^      <:  :  l(^ 


l0003e673U 


/0-3  3     «.  .    2,i3 


'7- 


GIVEN  TO  THE  UBRARY 
-  ■   SOULS  COLLEGE 

^.,      1CMXXVI 


GENERAL  SYSTEM 


OV 


CHEMICAL    ICNOWI-EBGE, 


9 
t 


GENEEAIL  SYSTEM 

OF 

CHEMICAL  KNOWLEDGE ; , 

AND    ITS 

APPLICATION 

TO  TH£ 

PHENOMENA  OF  NATURE  AND  ART. 


BY  A.  F.  FOURCROY, 

Of  Uie  NatioDBl  Inatltute  of  France,  CounieUai  of  State,   Profeuor 

of  Chemistry  at  Taiioui  Public  EBUblishmeiiti,  Member 

of  many  Academtei]  let. 


IN  ELEVEN  VOLUMES. 

TOGETHER  WITH  A  SET  OF  SyNOPTIC  TABLES  IN  LABCE  FOUO. 


TRAnSLATED   FROM   THE   OBIGINAL   FRENCH, 

^BY  WILLIAM  NICH0I50N. 


V^.-j..  '-^g^y  LONDON  i 

CADELL  AMD  DAVIEI,  STKAMD  ;  LOVOMAN 
AND  RE^ES,  O.  AND  J.  ROBIHSaM,  AMD  J.  WALKER, 
VATERNOSTEK-ROW  ;  TERNOR  AND  HOOD,  POULTRT  J 
CLAKKB  ASD  SONS,  POHTDOAL-STREET !  CUTHEIL 
AND  MARTIN,  AND  0GI1.VY  AND  SON,  HOLBORN  ; 
AND   a.    BAOSTER,    ETRAKD. 

isoi. 

W,  Flint,  Printer,  Old  Bailty. 


TABLE  OF  CONTENTS 

OF   THE 

SEVENTH  VOLUME, 


SEVENTH    SECTION. 

Of  the  Vegetable  Organic  Compounds. 

Page. 

IntroduBion  m - 1 

Firft  Order  of  Fads  relative  to  the  Vegetable 

Compounds. 
Art.  I.    Of  the  external  StruBure  of 

Vege  tables  •^ ••--• 5 

AfiT.  II.    Of  the  internal  StruBure  of 

Vegetables 20 

Art.  hi.  Of  the  Phenomena  of  Vegetable 

Life Si 

Art.  IV»    Of  the  Ufes  of  Vegetables  in 

Nature  .-.-.... 40 

Second  Order  of  Faflts  relative  to  the  Vegetable 

Compounds. 

Art.  I.  Of  the  Labours  and  Difconeriesre- 
lative  to  the  Chemical  Nature  of 
Vegetables 46 

Art.  II.     Of  the  different  Methods  of 

Vegetable  Analyjis 56 

Art.  III.     Of  the  general  Refults  of  the 

differ e?it  Analjjfes     •-...--..•.•..      66 

Art. 


/ 


/ 


\ 


V!  TABLE    OF    CONTEN'^S, 

Art.  IV.  Of  the  Refults  of  Vegetable 
Analyjis  applicable  to  theFormation 
of  their  Materials  during  Life, 
and  to  their  Alteration  after 
Death ^^ •. •^•...       75 

Third  Order  of  Facts,  relative  to  the  Vegetable 

Compounds. 
Art.  I.  General  Obfervations  concerning 

the  Chemical   and  Chara^^rijiic        ' 

Properties  of  Vegetable  Suijiances      80 
Art,  IL    Of  the  Chemical  Properties  of 

Vegetables  treated  by  Calof^ic  . .  - . ,       84 
Art.  in.  Of  the  Chemical  Properties  of 

Vegetables  treated  by  Air . .  • 94 

A«t.  IV.  Of  the^  Chemical  Properties  of 

Vegetables  treated  by  JVater 106 

AitT.  V.  Of  the  Chemical  Properties  of 

Vegetables  treated  by.  Earths  and 

Alkalis  •- >•►•--     117 

Art.  VI.    Of  the  Chemical  Properties  of 

Vegetables  treated  by  Acids 123 

Art.  VII.   Of  the  Chemical  Properties  of 

Vegetables  treated  by  Salts  ......     1 36^ 

Art.  VIII.  Of  the  Chemical  Properties  of 

Vegetables    treated'    by    Me  tali,  , 

Oxides  J  and  Metallic  Solutions. , . .     1 44 

Fourth  Order  of  Tacls  relative  to  the  Vegetable 

Compounds. 
Art.  I.  Concerning  what  is  to  be  under- 

flood 


TABLE  OF    CONTENTS.  VII 

Page, 

Jiood  by  the  Term  immediate  Mate- 
rials of  Vegetables,  and  their  Seat     149 
Art.  II.  Of  th6  Manner  of  extraQing  the 

immediate  Materials  of  Vegetables     153 
Art.  hi.  Of  the  Enumeration  and  Claf 
ffication  of  the  immediate  Mate- 
rials of  Vegetables 165 

Art,  lY-   OftheSap.. 17( 

Addition  to  the  Article  on  Sap  rela- 
tive to  the  expreffed  Juice  of  Plants     1 80 
Art.  V.  Of  the  Mucus,  or  the  Mucilages 

andGums  •••.. 185 

Art.  VL  Offke  Saccharine  MucousMat' 

ter^  orSugar i ..'--.     210 

Art.  VII.  Of  the  Vegetable  Acids 
Sec.  I.  Of  thefe  Acids  in  general,  their 
Nature,  Enumeratio^t,  and  ClaJJi" 

f cation , 235 

Sec.  II.  Of  the  native  or  pure  Acids. . .     240 

Species  I.    Gallic  Acid 242 

Species  II.  Benzoic  Acid 252 

Species  III.  Succinic  Acid .-     267 

Species  TV.  Malic  Acid ib. 

Species  V:   Citric  Acid  ...,,. 273 

Sec.  III.    Of  the  Vegetable  Acidules...     288 
Species  I*  Variety  I.   Native  Oxalic 

Acidule 290 

Variety  II.  Oxalic  Acid      299 

.  Species 


Vlli  tA^LE   OF   COl^tEI^TS. 

Page. 

Species  II.     Variety  I.     Tartarbus 

Acidule  ..^..i 317 

Variety  II,    Tartarous 

Acid. ...•  345 

SeCi  IV.  Of  tht  Empyreumatic  Acids  359 

,.  Species  I.  Pyromucatis  Acid 361 

Species  IL  PyroiartarousAcid...,.  36S 

Species  IIL   Pyroligneous  Acid .  •  - . .  363 
Sec-  V.    Of  the  FaBitiouS    Vegetable 
AcidSy  which  have  not  been  found 

in  Nature    ..^......^ 364 

Species  I.    Mucoids  Acid ^ . . . .  365 

Species  II.  Camphoric  Acid i.  36t 

Species  III.  Suberic  Acid  .^~.m.,.,...  ib. 
Sec.  VI.  Of  the  Artijicidl  Acids  refem^ 

bling  thofe  of  Nature * . .  ^68 

Species  I.  FaBitious  Malic  Acid 369 

Species  IL  FaBitious  Tartarous  Acid  370 

Species  IIL  FaBitious  Oxalic  Acid  871 
Sec.  VII.    Of  the  Acids  produced  by 

Fermentation  ..•^. .«*.... •  372 

Species  L  Acetous  Acid ^-  373 

Species  IL  Acetic  Acid' ib. 

Art.  VIIL     OftheFecula 374 

Art.  IX.  Of  Gluten 406 

Art.  X.  Of  the  extraBive  Matter 422 

Art.  XL  Of  the  fixed  Oils 438 

Art.  XIL    Of  the  Tallow  and  Wax  of 

Plants 466 

Art.  XIIL  Ofihe  volatik  Oil 484 


SYSTEM 


OP 


CHEMICAL  KNOWLEDGE. 


SEVENTH  SECTION. 
Of  the  Vegetable  Organic  Compounds. 

INTRODUCTION  TO  THIS  SECTION. 


1*  1  HAVE  Hitherto  treated  of  fubftances,  all 
which  belong,  by  reafon  of  their  fimplicity 
or  their  little  complicated  compofition,  to  the 
bodies  which  natiiralifts  place  in  what  they  term 
the  mineral  kingdom^  and  which,'  as  they  com- 
pofe  the  folid  mafs  of  the  globe,  deferve  more 
accurately  the-name  of  foffils.  The  fubftances 
whole  hiftbry  I  am  about  to  write,  and  which 
conftitute  the  feftion  I  now.  commence,  are 
of  a  very  different  nature;  much  more  com* 
plicated  than  the  preceding,  the  vegetable  fub* 
fiances  not  only  form  a  very  diftinft  order  of 
bodies,  but  they  alfo  require  to  be  cxamined,and 
treated  according  to  a  very  different  method. 
The  couife  of  the  fcience  ought  here  to  differ  as 
.  Vol.  VIL  B  well 
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2  INTRODUCTION. 

well  as  that  of  nature ;  and  inftead  of  dividinsf 
this  fefiion,  like  the  preceding  ones,  into  articles 
placed  fucceffirely,-  ofec  after  the  other,  and 
placed  as  the  neceffary  and  continued  feries  of 
truths  conncfted  immediately  with  each  other, 
the  fafts  and  the  phenomena  ar^  here  too  com- 
plioatedj  aiid  hltherlSo  too  llttk  as  ytet  approached 
to  each  other,  and  too  little  dependant,  for  it 
to  be  poflible  that  I  iliouJd  prefent  them,  Hke 
thofe  of  the  preceding  feftions,  in  a  continued 
and  uninterrupted  feries  of  articles. 

2.  I  am  therefore  obliged  to  divide  alF  that 
I  have  to  fay  relative  to  the  vegetable  com- 
pounds into  fix  ordets  of  fafts,  which  eompre- 
hend  all  the  knowledge  hitherto  acquired,  and 
even  the  ideas  of  what  is  ftill  to  bfe  acquired', 
refpeding  the  nattlre,  the  formation^  the  differ- 
ence, and  the  alterations  of  thefe  compounds. 
For  it  is  here  to  be  remarked,  that  vegetable 
ftoilies  are  divided  and  feparated  from  the  mi- 
neral fiibftances  by  a  gireat  difference  with  re- 
lation to  the  chemical  parts  which  compofe 
them.  Organic  compounds  in  gcnera4,  and 
thdfe  which  belong  to  the  ^getables  in  parti- 
cular, are  ftilt  much  lefs  known  than  the  mi-, 
neral  flibfiances  ;  and  though,  as  we  fl>all  foon 
fee,  modern  chemiftry  has  iingulaply  advanced 
the  vegetable  analyfis,  it  has  rathep,  as  yet, 
acquired  hopes  and  produced  writings,,  than  col- 
leftcd  general  refults*  The  great  point  in  the 
ftudy  of  this  beautiful  department  of  fcience 
is,  to  familiarise  ourfelves  with  the  well-cfla- 
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Vlifl^q4  at^d  pofitive  notions  already  in  our  ppf- 
feffion,-r-to  acquire  at  the  fame  titne  a  clear  un- 
derftanding  of  what  ftill  remains  defe5^iye,— r^ 
f  oippjTfibend  M^ell  tfee  mez^ns  of  acquiring  what 
it  wants, — to  appreciate  rightly  the  truth  of 
the  fpeculative  viG\ys  to  which  it  h^  raifed 
itfelf,-r-^and  to  become  able,  by  nifeans  of  tjiofq 
yaluable  ipftruments  wjiich  \|re  bpgiij  tp  l^noii^ 
how  to  empipy,  to  jadvanpe  this  very  intCFefthjg 
|)ranch  of  natural  philpfophy?  , 

3.  The  fix  orders  pf  fa^i^toNvijid)  J  divide?, 

and  under  which  I  comprehend  all  that  hielong^ 
atprefentto  vegetable  Chemiftryj  are  reducible 
under  the  following  heads : 

The  iSrft  relatjes  to  the  ftru6hire  of  vegetabk^i 
and  the  diflferencje  of  this  ftru6lure  from  the 
texture  or  the  maffes  of  mineral  fubftjlnces.  It 
ikvpuld  be  impQffible  to  form /a  coticjeption  of 
their  chemical  properties,  if  we  had  ngt  an  exa^ 
tbAU&h  pre;cif§  notijon  of  their  org^lzatipn,  or 
the  jfirft  cauCe  of  ihe  differences  which  idiftin- 
guifh  thefe  fron?  inorganic  fubftgknces; 
•  in  the  fecond  order  of  fafts,  I  include  wha^ 
telftes  )to.the  vegetable  ^nature  or .  compoAtiojd 
in'geiierah  ihis  i?  «  neceljary  confequjsnce  .of 
tlieir  .oxiganizaticn^  ..wl^cb  admitls  of  a  kind  .0(f 
combination  very  different  from  that, of  th/^ 
minelrals ;  and  it  is  n^ceflary  firft  to  khbw  irl 
what  this  difference  confifts. 

To  the  third  order  belongs  the  kind  of  a6lion 
which  the,  principal  fubftances  already  examined 
exert  upon  vegetables  ;  that  is  to  fay,  the  che- 
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mical  chata6lers  which  th^y  prefent,  by  means 
of  which  we  difcover  their  nature,  and  deter- 
mine their  compofition.  '  '■  ■ 

The  fourth  order  of  facls  compreheiids  the 
examination  of  all  the  fubftances  which  are  ex^ 
traded  from  vegetables,  which  really  conftitute 
tliem,  and  which  on  that  account  are  called  the 
principles  or  immediate  materials  of  vegetables. 
This  is  the  longeft,  and  requires  the  moft  de- 
tails, becaufe  it  is  the  moft  abundant  in  fa^ls, 
upon  which  the  moift  labour  has  been  beftowed, 
and  has  hitherto  folely  conftituted  the  veget- 
able analylis. 

In  the  fifth  order  I  rank  the  expofition  and 
ftudy  of  the  different  natural  alterations  to 
which  vegetables  are  liable,  and  which,-  being 
dependant  upon  their  compofition,  are  at  th« 
fame  time  very  proper  for  acquainting  us  with 
its  nature. 

•  Laftly,  to  the  fixth  order  of  fa6ls  I  I'efer 
what' I  term  the  phenomena  of  vegetable  life,  or 
tlxe  application  of  all  the  faQ;s  preliminarily  e54- 
plained  in  the  preceding  orders,  to  the  veget- 
able phyfics.  This  laft,  which  is  the /complex- 
ment  of  ail  the  reft,  the  obje6l  to  which  they 
manifeftly  lead,,  is  one  of  the  nioft  beautifal  re- 
fiilts  of  modern  chemiftiy,  f;. 
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STRUCTURE  OF  VEGETABLES^. 


Firji  Order  of  FaEts  relative  to  the  Vegetable 

Compounds. 

Concerning  the  Stru&ure  of  Vegetables,  and  the  Phtf^ 
Jical  Differences  which  dijlinguijh  them  from  inorganic 
JBodies. 

Article  I. 

Of  the  external  or  apparent  StruSure  of  Vegetables. 

1.  The  firft  obfervations  which  man,  placed 
upon  this  earth,  could  make  upon  the  produc- 
tions of  nature  around  hini,  muft  have  Ihowed 
him  that  vegetables  differed  in  a  remarkable 
manner  from  the  fubftances- which  form  the 
mais  of  the  globe  in  thcir'appearance,  ftature, 
afpeft,  and  all  the  properties  which  quickly  cha^ 
rafterized  them  to  his  eyes.  When  he  willied 
to  account  for  the  difference  that  had  ftruck 
him,  he  could  not  fail  to  remark  in  particular 
the  variety  and  the  diffimilarity  of  their  parts, 
and  the  diverfity  of  form  in  the  different  points 
of  their  furface  j  whilfl  the  ftone,  the  pebble, 
the  mineral  and  the  foifil,  of  whatever  nature 
they  might  be,  prefented  to  him  a  perfectly  uni- 
form whole,  a  mafs  liomogencous  throughout 
alhits  continuity. 

S.  When  we  wiili  t9  define  a  vegetable,  we 
are  obliged  to  confider  it  as  a  compound  of  dif- 
ferent diffimilar  parts,  which  are  defignated  by 
the  names  qf  root^fialky  leaves^  Jloivers^^  fruits^ 
{iT}(i  feeds.     The  vegetable  which  prefents  all 

thefe 
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'  thefc  parts,  developed  fucceffiVely  and  at  dif- 
ferent periods  of  its  life^  is  caHed  2i  perfect  ve- 
getable.  Thofe  in  which  fome  of  thefe  parts 
are  wanting  are  termed  imperfcB.  There  are 
fame  plants  which  feem  to  l^e  nothing  elfe  than 
rootSj  fuch  as  the  truffles,  and  others  w]iich 
want  them,  as  the  lichens,  &c.  There  are  fome 
which  have  no  Jeaves^  and  feem  to  cbnfift  merely  ^ 
of  fialks  and  branches,  whilft  others  have  ' 
only  leavetii  without  ftalks :  fome  prefent .  very 
diftinft  and  eaifily  recognisable  flowers  ;    others 

^  prefent  no  organs  that  can  be  confidered  as 
flowers,  though  there  are,  in  faft,  no  veget- 
ables that  are  really  deftjtute  of  them.  In 
the  one,  we  eafiFy  obferve  the  fruits  and  the 
feeds ;  \n  the  others  we  find  no  parts  that  re- 
femble  them.     However,    the  number  of  ve- 

>  getables  which  contain  all  thefe  parts  is  fo 
confiderable,  and  they  appear  to  be  fp  conilant, 
and  fo  deeply  connei9;ed  with  the  nature  of  ve- 
getable,  that  we  are  induced  to  believe  that  even 
thofe  which  feem  to  b^  totally  deprived  of 
them,  prefent,  when  attentively  examined,  parts 
which  might  be  confidered  as  real  flowers  or 
fiuits  neceffary  to  the  re-produ6lion  and  the 
propagation  of  the  fpecies. 

2.  The  root,  which  is  moft  frequently  buried 
in  the  ground,  fometimes  immerfed  in  the  wa- 
ter, or  penetrating  the  texture  of  various  other 
vegetables,  fupports  the  whole  plant ;  it  takes 
yp  and  condufts  into  the  vegetable  a  large  por- 
tion of  it3  nourifhment,    by  the  fibrils  which 

are 


:aire  termed  capillary,  i^nd  wfeidi  Hiay  be  coafi- 
<|ei:^d  a$  aWbrJb^nt  vefiVJs,  ^s  n^outh^  deftiued  tp 
•ftipk  lA  th^  Juices  of  the  ewt^  .and  of  the  ma- 
nuries.  Sot;^niils  didinguifh  roots  according  to 
tlieir  form,  texture,  a^id  fituatiop,  ijito  the  t^- 
berous,  the -bulbous,  the  fi  brofe,  the  contorted,  tl^e 
rejxent,  the  horizontal,  the  oblique,  the  founded, 
thx5  i^regwiaiT,  the  conical^  tlie  jQylindxicaJ,  ^ 
fufilGorm,  tfcc  ^arti^eulatied,  the  pahnated,  the 
flefhy,  the  wojudy,  &C-.  &c.  Tiiefe  difFerericcs 
have  eveii  been  frequently  employed  by  them  to 
Cerve  as  chaxadei-s  of  different  fpecles. 

4.  The  ilem  which  proceeds  inimediatdy 
from  the  root,  with  which  it  appears  to  be  con-* 
iinuouB,  though  it  is  of  a  very  different  ftruc*- 
ture,  is  the  general  fupport  of  all  the  parts  :  it 
is  t^naed  trunks  when  it  is  bulky  and  folid; 
cuflmor  ftraw,  when  it  is  hollow ;  ftalk;  when  it  ^ 
fupports  a  flower :  it  is  round,  fquare,  triangur 
lar,  fnK)oth,  vifcous,  canulated,  ftraight,  inclined,  _ 
bent,  articulated,  pithy,  &c.  it  is  divided  into 
branches,  and  thefe  into  boughs*  The  truftk  af 
a  tree  is  diftin^uiihed  into  wood  aaid  bark.;  tl^ 
wood  into  liffneous  fubftancfe  and  alburnum  or 

•o 

fapi  the  barkinto  Epidermis  and  cortical  layers. 

Botaniftg  make  ufe  of  the  remarkable  differences 

of  this  part  in  ordqr  to  <kfct4be  and  characterize 

vegetables.     Acccffdi^^  Ao  this  they  diftinguifli 

trees,  fli^rubs,  the  woody  plants,  the  herbaceous 

plants,  the  gramineous  plants,   the  reeds,  the 

vTuihes,  &c.  &c.  it  affords  matiy  characters,  fpe- 

cies/  and  varieties.     It  is  alfo,  in  this  part,  the 

general 


^ 
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general  fupport  of  all  the  reft,  that  we  bell  per-  r 
€eive  the  internal  flrudure,  the  real  anatomical 
texture  of  vegetables,  and  that  w6  obferve  the 
principal  phenomena  of  their  organization  and 
fun6iions,  as  I  fliall  iho>v  in  the  following  ar- 
ticle, 

5.  The  leaves,  a  kind  of  flat  tiffues,  which 
•feem  to  be  laminated  branches,  compofed  of  the 
fame  internal  parts  as  the  ftalk,  the  ornament 
and  verdant  clothing  of  the  vegetable,  organs 
deftined  to  entertain  by  their  multiplied  furface 
immenfe  communications  with  the  atmofphere, 
conftitute  the  parts  which  differ  the  moft  from 
each  other,  and  which  furnifli  at  the  fame  time 
the  greateft  number  of  notions  to  be  ac-r 
quired,  and  the  greateft  part  of  the  defcriptive 
charafters  which  botanifts  can  employ  in  order 
to  diftiijguifli  the  feveral  fpecies.  The  leaves 
differ : 

a.  With  refpefl  to  fize;  fomeare  of  an  enor* 
mous  extent ;  others  are  fo  fmall  that  they  are 
fcarcely  difcernible, 

h\  With  refpeft  to  form :  they  are  oval, 
round,  linear,  elliptic,  triangular,  fquare,  tetra- 
hedral,  hexahedra:!,  oblong,  femi-lunar,  pointed, 
truncated,  lanceolated,  fagittary,  cuneiform, 
lyre-lhaped,cylindrical,intheform  ofprifms,  &c. 

e.  With  refpedl  to  their  contours  or  their  mar- 
gins, they  are  even,  dentated,  channeled,  angu- 
lar, undulated,  truncated,  laciniated,  fmooth, 
wrinkled,  circled,  edged  \\  ith  various  colours,  &c. 

d,  W}th  refpeft  to  their  appendages  :  they  are 

naked, 
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naked,  armed,  brifly,  thorny,  hairy,  downy, 
aculeated,  hamous,  rugous,  granulous,  glandu- 
lous,  tuberculous,  &c. 

e.  With  refpe6l;  to  their  furfaces,  or  the  upper 
and  the  lower  fide  :  they  are  fmooth,  polifhed, 
varnifhed,  brilliant,  dull,  even,  unequal,  finu-' 
ous,  perforated,  porous,  with  holes;  flat,  con^r 
vex,  concave,  caniculated,  in  the  form  of  a 
cup,  curved,  &c. 

f.  With  refpedl  to  colour  :  light-green,  dark^ 
green,  red,  fpotted  Avith  veins,  clouded,  of  a 
fingle  colour,  verficolor,  painted,  diverfified, 
cfpecially  in  their  two  furfaces,  &c,  ^ 

g  With  refpeft  to  their  fimplicity  or  eompofi- 
tion:  they  are  fimple  or  three- fold,  four-fold, 
Jobous,  &c.  The  compound  leaves  have  leaflets 
arranged  oppofite  to  each  other,  when  they  are 
termed  oppofite,  or  wfthout  being  oppofite  to 
each  other,  when  they  are  alternate  ;  either  with 
or  without  an  odd  leaflet,  which  terminates 
them  :  they  are  called  palraated,  pinnated,  bi- 
pinnated,  tripinnated,  according  to  the  order  of 
their  compofition. 

h.  With  refpe6l  to  the  manner  in  which  they 
are  attached  to  the  ftalk  ;  they  are  feflile,  petiot 
lated,  oppofite,  alternate,  verticillated,  amplexi- 
caulate,  perfoliated,  vaginated,  &c. 

i.  With  refpeft  to  the  fituation  which  they 
occupy  in  the  plant ;  they  are  radical,  caulinary^ 
floral,  axillary. 

h  With  refpeft  to  their  confiftcnce;  they  arc 

4  '  foft, 
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ioft,  dry,   papyraceous,  filky,  thicji^  fle/liy,  fat, 
or  coriaceous. 

L  ^  With  refped  to  their  tafte  and  fniell : 
they  are  herhaceous,  infipid,  fweet,  faccharine, 
aullere,  acid,  bitter,  aftringent,  acrid,  cauftic, 
burning,  inodorous,  aromatic,  fragrant,  anibro- 
fiacal,  fetid,  virousi  alliaceous,  refembling  fome 
known  odours,  vulvary,  ftercoraceous,  urinous, 
having  the  fmell  of  roafted  flefti,  &'c. 

The  fupporte  which  be^r  and  attach  them,  or 
the  petiolaes,  which  are  continuous  with  the  ftalk 
or  the  branches,  containing  in  contiguity  with 
each  other  the  veflels  which  fpread  themfelves 
between  their  two  furface?,  vary  alfo  greatly  in 
their  length,  their  thickneCs,  their  form,  their 
colour^  their  naJcednefs,  their  defences,  &c. 
6.  The  flowers,  precious  organs,  the  mafter- 

-piece  of  the  vegetable  creation,  the  nuptial- 
bed  which  indole  and  conceal  the  connubial 

•  rites  of  the  plants,  are  compofed  of  parts  which 
defend  the  organs  of  generation,  and  of  thefe 
organs  themfelves.  When  they  contain  both 
the  external  coverings  ^nd  two  fexes,  they  arc 
termed  complete  and  hermaphrodite  ;  when  they 
are  deprived  of  fome,  they  are  faid  to  be  incom- 
plete, male,  female, with  fruits,  &c.  The  external 
parts,  a  kind  of  integuments,  >vhich  defend  or 
fupport  the  internal,  are  the  cali^c,  the  recepta- 
cle,, the  corolla,  and  the  ne6lary  ;  the  internal 
parts,  the  genital  organs,  are  the  ilamen$  and  th^ 
piftil. 

A.  The 
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J.  The  calir,  tlie  outermoft  and  the  thickeft 
tegument,  a  continuity  of  the  bark,  the  greeu 
colour  and  texture  of  which  it  generally  pof- 
feffes,  is  called  the  Perianth  in  mod  of  the 
flowers,  which  it  furrounds  Hke  a  va^'^Jpathe^  in 
the  liliaceous  plants,  in  which  it  quits  the  flow- 
ers which  raife  themfelves  above  it,  dries,  drops 
off,  or  difappears ;  chaff  or  glume  in  the  grami- 
neojHS,  in  which  it  'his  the  farm-  of  a  fiinple 
fca^e  ;  involucre  in  the  umhelliferous,  in 
which  it  conne6ls  and  incjofes  the  parcels  of 
•flowers  by  its  iineary  and  fifamentous  di vilions  ; 
Cfl^Aiw,  prafalfe  calix;  a  conical  or  cylindrical 
luppoTt  of  a*  great  number  of  ononoecial  or 
<lioecial  flowers;  veil  in  the  mofles;  hood  in 
the  muflirooms.  The  calix  is  uniflorous 
or  multiflorous,  partial  or  conimoh,  hard, 
foft,  permanent  or  deciduous,  drying  or  fwel- 
iing,  in  order  to  become  the  fruit,  extremely 
varied  in  its  form,  its  fize,  and  all  its  properties; 
it  is  rounded,  globular,  cylindrical,  dentated, 
divided, .  monophyllous,  polyphyllous,  fimple, 
double,  triple,  fmooth,  canulated,  fpi^nous, 
hairy,  glandulous,  open,*  dilated,  clofed,  con^ 
tra6ted,  &c,  Rivinus,  and  feveral  other  bota- 
nifl:s,  have  founded  a  method,  or  regular  clafli- 
fication  of  vegetables,  upon  tlie  fl:ru^ureof  the 
calixes. 

B.  The  receptacle,  a  fort  of  plate  that  termi- 
nates the  ftalk,  of  which  it  is  commonly  nothing 
elfe  than  the  extremity  dilated  into 'a  button, 
forming  fometirngs  adiftind  and  enlarged  flefliy 

maft, 
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mafsj  fupports  all  the  parts  of  the  floMcr ;  the 
calix  which  forms  its  external  circle,  the  bor- 
der,   and  frequently  envelope  the  corolla  in  a 
fecond   circle,   the   ftamens  in    a.  third,  when 
they  are  attached  to  the  receptacle,  the  piftil  in 
the  centre.     Sometimes  the  receptacle  fupports 
the  feeds  unco\:ered  after  the  flower;  foitietimes 
itfervcs  as  a  cov^ering  for  it,  and  forms  the  fruit 
with  the  calix  Avhich  remains,  either  entirely  or 
Jn  part,  folidly  adhering  to  it. 
'     C.  The  corolla,  a  membrane  of  the  flower,  ge- 
nerally coloured  and  brilliant;  that  which  iirikes 
the  eyethe  mofl:,  attra6ls  the  molt  notice,  and 
really  conftitutes  the  flower  in  the  opinion  of 
the  majority  of  mankind ;    a  femi-tranfpareht 
veil,  wliich    is   in    the    neareft  contaft    with 
and.  fupports  the  male  organs   of  generation, 
continuation    of  the    liber,    or    the    cortical 
layers,    is  one  of  the   parts   which    has  moft 
engaged  the  attention  of  bptanifts.     It  confift* 
either  ora  finglc  piece,  in  which  cafe  it  is  termed 
monopetalous,  or  of  fcveral   pieces,  when  it  is 
called  polypctalous.     Both  of  thefe  corolhi^  are 
cither  regular  or  irregular.     The  regular  monor. 
pet^lous  corolla  i^  termed  campaniform  when  it 
refembles  a  bell ;  infundibuliform  when   it  re*- 
fembles  a  funnel.     The  irregular  monopetalous 
corolla  is  labiaied  when  it  prefents  the  appearr 
ance  of  two  lips  at  its  orifice^     The  regular  po- 
petalous  corolla  is  in  the  form  of  a  crofs,  cruet' 
form ;  of  a  rofe,  rofaceous ;  of  a  pink,  caryophyU 
fated;   of  a  lily,     liliace&KS]    of  a  butterfly, 

papil- 
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papilionaceous^  or  leguminous ;  both  of  them 
Avbeii  without  any  determined  form  are  termed 
anofnalous.  When  the  inonopetalpus  coralla  is 
very  fmall,  and  forms  a  long  ftraight  tube, 
united  in  the  fame  calix  with,  many  others,  and 
terminated  by  five  teeth,  it  is  l^xmtA  Jlofcidus  \ 
when  it  is  fhaped  into  a  tongue  at  its  extremity^ 
it  is  CdXXe^  femi-flofculus.  The  flowers  that 
have  no  corolla  are  termed  apetalous.  In  the 
petal,  or  each  pieqe  of  the  polypetalous  flower, 
are  diftinguiflied  the  claw  unguis  or  narrow 
bafe  by  which  it  is  inferted,  and  the  border  of 
dilated  part.         . 

.  Linneeus  compares  the  corolla  with  the  cur* 
tains  of  the  bed  that  conceal  the  married  pair. 
•Whe.n,  it  J^  blown  1;he, fecundation  is  gene- 
rally eflfected.  Tournefurt;  has  founded  his 
fyfl:em  pf  bptany.  upqn.  the  form  of  the  corolla. 
tD,  /The  ile6tary  is  an  appejod^ge  or,  part  ,of 
the  corolla,  which  contains  a  faccharine  and 
aromatic  juice,  rcalled  i^t?«/\  of  which  infefis, 
efpecially  bees,  are  very  greedy,  and  which 
they  form  into  honey.  This  .organ  is  frequently 
a  fn^all;  cavity,  a  ridge,  a'groovCj  one  or  more 
glands,  a  imall. open:  round  capfule,  a  fifTure; 
fppietiities  it .  is^  formed  of  branched  hairs, 
a  kind  of  tufts, .  horns,  cowls,  veflels,  fpurs, 
cylipders,  .&p.::,  it  exifts  in  all  corollas.  Tlie 
bottoiBfOr  folds  of  thpfe  which  prefentno  very 
diftmjft  and  well  formed  neftary,  fupply  the  place 
of  itjiapdare  found  ..filled  with  a  faceharine 
juice  which  filtrates  in  thern. 

E.  The 


-*>!      ' 
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jE.  The  ftamena.  the  hi  ale  organs  of  genera- 
tion in  pknts,  form  one  "of  the  moft  effential 
parts  of  the  flowen  Whien  they  are  alone,  the^ 
flower  is  faid  to  be  male  :  ttiey  generally  confift 
tf  the  Jilament  and  the  dntkera.  The  firft  is  a 
fnpport  through  which  the  nourifhnient  is  con- 
veyed to  the  anthera ;  the  latter  is  a  fmall  bag 
filled  with  fecundating  powder  ox  pollen  \  fome* 
times  the  anthera  has  ho  filament.  Modern 
botanifts  have  much  ffudied  the  ftru6lure  and 
the  diverfities  of  this  important  part  of  vege- 
tabies.  They  have  diftinguiflied  in  it,  efpecially 
flr.  TJie  number,  which  varies  in  different  genera 
of  plants,  from  one  to  feveral  fcore ;  b.  The 
tefpe6tive  heights,  which  is  either  equal  or  un- 
equal ;  in  the  latter  cafe,  when  there  are  two 
large  and  two  ibort,  they  are  termed  didynamic  ; 
when  there  four  large  and  two  fhort,  they  are 
tetradynamic  ;  c.  The  form  of  the  filaments,  the 
form  and' the  number  of  the  anthers;  rf.  Their 
reparation  or  their  union ;  this  is  formed  by 
means  of  fibres,  when  the  name  of  adelphia 
is  applied  to  them  in  general ;  monadelphia 
when  they  are  united  into  a  fingle  mafs ;  diadel^ 
phia  when  they  conftitute  two ;  and  poly(idelphiu 
when  they  form  more  than  two  bodies.  The 
union  is  fometimes  effected  by  the  anthers,  they 
are   termed  fyngenejia ;    e.  Their  attachment, 

* 

either  to  the  receptacle,  or  upon  *the  ovary,  or 
to  the  calix,  or  to  th^  <:orolla.  The  laft  men- 
tioned infertion  always  takes  pkce  when  the  co- 
rolla is  monopetalous.   Thefe  pofitions  are-  <*ha- 

ia6lerized 
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TdL&cvized  by  three  modes  of  expi-eflRon.     The 
ftamen   is  fiid  to  be   epigynous^    when    it    is 
^tachdd  ^bove  the  germ,   or  to  the   germ  it-- 
felf ;  hypttgynous  wlieri  itf  ii$  beneath,  or  ad- 
hefhig  td  the  receptacle;  /^eri^/woti^  when  it  ^ 
is  r^und,   or  inferted  tipoti  the  calix.     When 
the  monopetalous  corolla  is  ftaminiferous,  itt 
infertion,   which  then  determines  that  of  the 
ftanlens,  is  likewife  triple,     Linnaeus  ^tivent^ 
^n  ingenious  ffilem  according  to  the  number, 
the  rel^eftive  fize,   the  fituation,   &c.  of  the 
ftamens ;  and  Juffieu  has  eftablifhed  a  ftill  more^ 
profound  and  learn^ed  one,  upon  the  manner  in 
which  ^  ftamina  are  inferted  into  the  different' 
parts  of  the  flower. 

F.  The  piftil,  the  female  organ  t)f  generation 
is  placed  ill  the  centre  of  the  flower :  it  corififts 
of  an  inferior  part  op  oyary^  a  fort  of  box  or 
eapfule,  which  contains  the  feeds,  or  determined 
by  the  feed  or  the  feeds,  even  expofed  in  the 
bottom  of  the  flower.  This  firfl:  part  is  fur- 
mounted  with  a  cylindrical  canal,  more  or  lefs 
kmg,  termed  thtjiyle  ;  the  gardeners  term  k  the. 
ftaft  in  fruit  trees;  it  ha&at  its  extremity,  a  kind 
of  head,  button,  or  hor%  or  a  fomewhat  dilated 
aperture,  known  by  the  name  ofjiigma.  Some- 
times the  ftigma,  without  any  intermediate  ftyle^ 
b  fupported  immediately  upon  the  germen  or 
ovary ;  in  this  cafe,  it  is  termed  z.  feffihJHgmd. 
Since  the  jftamens  have  been  more  fl:udied,  the. 
feme  attention  has  been  beftowed*  upon  the  ftyle, 
4ttd   the  multitude  of  differences  have  been 

founds 
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found,  and  indicated  in  it.  The  number,  the 
form,  the  refpeftivc  pofition  of  each  part  of  the 
piftil  has  given  rife  to  the  adoption  of  a  long^ 
feries  of  diftinfHons:  the  pofition  aboVe  of 
beloAV  the  cahx  and  the  flower,  has  particularly 
been  remarked ;  this  is  a  cotiftant  and  very 
remarkable  eharafter  of  vegetables.  Linnseusr 
has. alfo  taken  the  conftant  varieties  ofthepiftils 
in  different  vegetables,  for  the  eftablifliment  of 
his  fyftem,  and  he  has  made  them  conftitute  the 
charadler  of  mod  of  his  orders,  or  of  the  divi- 
fions  of  his  clafles. 

7.  The  relative  pofition  of  the  flowers  is  alfo 
one  of  thefads  which  moft  influences  the  appear- 
ance and  the  external  ftru6lure  of  the  vegetables; 
they  are  either  feflile,  placed  immediately  upon 
the  branches  or  twigs,  or  pedunculated,  that  is 
to  fay,  fuftained  by  a  peduncule  or  fupport,  more 
orlefs  long,  fliort,  ftraight,  crooked,  rigid,  plia- 
ble, inclined,  moveable,  agitated,  ftrong  or 
weak,  capillary>  &c.  They  are  either  folitary, 
or  arranged  two  and  two,  three  and  three,  four 
and  four,  axillary,  terminal,  caulinary,  ver- 
ticillated,  in  ftages,  in  ears,  in  umbella?,  in 
cluftei-s,  in  corymbufes,  in  thyrfufes,  in  bou- 
quets,, in  fafciae,  in  paniculae,  in  heads,  balls, 
pyramids. 

8.  The  fruit,  which  fucceeds  the  flower,  the 
laft  term  in  the  work  of  vegetation,  deftined  to 
perpetuate  the  fpecie^  by  the  fucceflion  of  th^ 
individuals,  is  formed  of  one  or  more  naked 
feeds  contained  at  the  bottom  of  the  calyx,  or 

of 
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of  feeds  folidly  ificlofcd  until  their  iliatiirat ion j 
in  coxnerings,  which  hive  been  diftlnguifhed  ac-* 
cording  t&  the  difference  of  th^it  ftruftiife  ititd 
feven  fpi^cies.  Four  of  thefe  gtoW  dry  as  they 
arrive  At  niattirity;  they  are  termed  cUpfuh^ 
when  thfe  Ibeds  are  contained  in  th^ni  without 
attachiiieflt  j^/ij'we  or  pod  when  they  are  attached 
to  t*t)  fkins  dr  valves  feparated  by  ati  intetmedi-^ 
ate  partition^  hujk  or  legume  when  between  t\vd 
fkittsblr  valves  without  partition,  they  areinferted 
on  a  fihgle  fide  \  eOfie  whfcii  they  are  placed  upori 
a  cotiical  ti^%  aiid  covered  with  ligneous  Ihelll 
which  defetid  theiii*  Three  other  fpfeciesbf 
fruits  remain  fucculent;  namely,  the  nuii 
or  tlie  kernel  fruits,  covered  with  {julp;  thli 
apples^  ot-  fruits  With  pepins,  provided  wltfi 
a  thick  and  tehder  paienchiilia ;  the  biir^ 
rieSi  with  a  foft  and  femi-liqiiid  t)ulp^  iii 
which  the  feeds  are  inferted  without  djjpareni , 
order  or  attachment,  femina  nidUiantia.  AXh 
fruits  open  at  a  certain  period,  eithei^  by  the 
drying  of  their  fkiiis,  and  their  eliftic  fejiaratidtl^ 
which  throws  out  and  fows  the  graitlS,  or  by 
the  decompofition  of  the  pulp  Whi<:h  cohftitutdj 
them^  (Jr  by  the  fwellitig  and  laeerdtioh  of  thi 
woody  fliells  or  horny  capfules  which  iiicldfe  Hid 
ieedi^.  Methods  or  fyftems  of  botany  have  klfid 
hmn  founded  upon  the  ftru6lurfe  dAd  the  diffti-*? 
ence  of  the  fruits. 

SI.  The  feeds,  th6  moft  admirable  ahd  inoft  in- 
coniiprehehfible  part  of  vegetables,  Arhich  coA- 
t^iti  them,  completely  fdriiied  withiii  a  ittf 

V*t.  VIL  C  fuv^.11 
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finall  volume,  are  in  general  compofed  of  three 
fubftances  :  the  embryo^  the  cotyledon  or  cotyle- 
dons^ and  the  perifperjna,  Thefe  three  interior 
fubftances  are  enveloped  in  a  thin  and  light  pel- 
licle, which  is  itfelf  covered  with  a  folid  tegu- 
ment, frequently  horny  or  cartilaginous.  The 
latter  is  alfo  almoft  always  provided  with  a  fat, 
glutinous,  refinous,  or  mucous  powder,  whicli 
defends  it  againft  the  aftion  of  external  fub- 
ftances. This  >rhole  apparatus,  which  is  alfo 
termed  gi^ainy  varies  prodigioufly  with  refpeft 
to  fize  and  form.  Some  feeds  are  very  large, 
whilft  others  elude  the  fight.  They  are  fpheri- 
cal,  rounded,  comprelfed,  ovoid,  lenticular,  cy- 
lindrical, reniform,  fubtriangular,  fubtetragonal, 
comprelfed,  flattened,  fmooth,  polifhed,  var- 
uiflied,  rough,  rugous,  furrowed,  canulated, 
(Iriated,  fculptured,  naked,  dentated,  thorny,  ia 
the  form  of  fails,  wings,  tufts,  plumes,  pointed, 
edged,  &c.  &c. 

.  A.  The  embryo^  which  is  alfo  termed  the 
plantulaj  or  corculuniy  contains  the  plumula,  the 
radicle,  and  a  part  intermediary  between  both  ; 
it  adheres  to  the  cotyledon  by  one  or  two  liga- 
ments, which  are  compared  with  the  umbilical 
cord  in  animals.  It  is  a  vegetable  fimilar  to 
that  which  has  given  birth  to  it,  the  folded 
and  implicated  parts  of  which  are  to  be  deve- 
loped by  germination. 

B.  The  term  cotyledon  implies  a  white>  brit- 
tle, granulated  fubftance,  of  a  fine  textur<% 
which  is  eafily  reduced  topoM'der,  to  which  the 

embryo 
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etnbryo  adheres.  There  arq  foriie  .plants  in 
which  it  has  not  yet  been  poffible' to  afcertaiti 
its  exiftence,  on  account  of  the  extreme  fmall* 
iiefs  of  their  feed ;  thefe  are  termed  acotyledo^ 
nous.  There  are  fomc  in  which  this  part  con*' 
fifts  of  a  fingle  piece ;  thefe  are  termed  monoce^ 
tyled6nou%*>  Many  contain  two  very  diftiniS; 
cotelydons,  whicli  may  eafily  be  feparated  from 
each  other;  thefe  plants  are  diftinguiihed  by 
the  name  dycotxfUdonous. 

C*  The  perifperma  is  a  third  fubftance  coni* 
prehehded  in  the  internal  texture  of  feeds,  almoft 
always  fmaller  than  the  cotyledons,  more  conti- 
guous to  the  plantula,  frequently  furrounding 
it  entirely,  lodged  together  with  it  in  the  cotyle- 
dons, from  which  it  is  diftinguiihed  by  its 
colour,  its  texture,  its  tafte,  which  is  almoft 
always  acrid,  whilft  that  of  tlie  cotyledons  is 
generally  infipid  or  mild.  This  fubftance  is 
oleaginous,  orcarneous,  or  farinaceous,  &c.  It 
has  not  been  well  diftinguiflicd  and  defcribed, 
except  by  the  moft  modern  botanifts. 

10.  It  is  evident  from  this  rapid  il^cetch, 
which,  however,  is  perfeftly  fufficient  for  the 
comprehenfion  of  all  that  relates  to  the  chemical 
analyfis  of  vegetables,  that  this  apparent  and 
external  ftrufture  already  eftablifhes  a  very 
remarkable  diftindion  between*  thefe  bodies,  and 
thofe  of  which  we  have  hitherto  treated.  It  is 
liot  only  by  the  great  diflimilarity  of  the  parts 
of  which  plants  are  compofed,  whilft  all  the 
points  of  the  fame  foifil  are  exadlly  fimiiar  to 
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each  Other ;  but  ftill  more  efpecially  by  tlie  in- 
timate contexture,  or  the  peculiar  organization 
of  thefe  parts  ;  that  thefe  beautiful  produftions 
of  nature  are  ftill  much  farther  removed  from  the 
mineral  fubftances.  It  has  formerly,  but  in  vain, 
been  attempted  to  eftablifh  pretended  analogies 
of  ftrufture  between  the  moft  regular  foifils  and 
tlie  moft  fimple  of  the  plante ;  in  vain  has  it  been 
endeavoured  to  fupport  thefe  analogies  by  the 
figured  ftones,  theftony  dendrites,  the  heyboriza- 
tions,  the  fibrous  ftones  termed  foflil  linen,  the 
configurations  of  ftones  and  metals  in  fern- 
leaves,  &c.  Cryftallization  itfelf,  /a  fort  of 
regular  and  conftant  geometrical  arrangement 
of  the  molecules  of  minerals  with  refpeft  to  each 
other,  in  which  fome  moderns  have  imagined 
they  perceived  a  kind  of  almoft  organijjed  ftruc-r 
ture,  is  very  far  from  being  able  to  be  con- 
founded with  the  moft  fimple  of  the  vegetable 
organizations.  This  truth  will  be  placed  in  the 
cleareft  light  by  the  expofition  of  the  moftfiiu- 
ple  notions,  concerning  the  internal  ftrufture^ 
or  the  anatomy  of  plants. 


Article  IL 
0/  the  internal  StruSurc  or  Anatomy  oj^  Vegctailcs* 

1.  All  the  parts  of  vegetables  defcribe^  in 
the, preceding  article,  which  prefenl;  themfelves 
at  the  mere  view  of  tliefe  organized  beingSj^ 

which 
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which  require  no  preparatiout  ot  deftruftion  iu 
order  to  be  6bferved  or  knoVn,  ptcftftt  in  their 
internal  parts,  .when  diffedled,    a  ftructure,  * 
trffuCy  it  a  word,  an  of gani^atron  widely  dif-^ 
ferent  fr^m  the  fnnple  laminse,  or  the  cryftalline 
and  homogeneous  molecule's  which  eonftitutc 
the  foffikv     No  one  caa   fail  of  acquiring  an 
idea,  of  this  difF/srence,  eveft  m  the  exercrfe  of 
the  nioft  fimple  arts,  and  in  the  moft  ordinary 
operations  of  fife.      In   faSi,    when  we  wiih 
to^  deftroy  tfce  texture  of  any  Tegetable  fub-^ 
ftatjce*,  we  are  obliged  to  go  to  work  in  a;  tery 
different;  maniier  than 'when  we  break  or  pound 
a  foffil :  the  latter  requires  oftly  a  firoke  Or  preC 
fure,  ami  divides  or  elongates  itfelf  info  mole- 
cules or  furfaces  that  are  fihwlar  or  perfeftly 
kteiiticaL   The  vegetable,  much  feft  deftfe  in  it^ 
texture,  inay  eafily  be  bent,  toomeritaneoufTy 
coitipreffed,  or  even  fradured  by  the  efforts  of  the 
hanirfsj  by  fe*oke,.  oi^  by  ^effare;  but  the  ne- 
ceflity  of  cutting  it,  reducing  it  i*ilto  fra^'ments 
dividing  it  into  pieces,  extraHftrrtg  from  it  the 
liquids,  which  a-lfo'  are  not  foiled  in  the  foffihf, 
has  given*  rife  to  the  inventron  of  wcd'g*es,  axes; 
biUsj  knives,  fcyfhes,  fickte^,  faws-,  pkirtes,   chi^ 
felis,  prefiesi  and  a  numbei*  of  otl'ier  inftrmnents; 
of  whiefethe  mereufe  flio\Vs  to  t?he  ilWft  tinin- 
itriii^e'd  Workiftan,  that  1!feedrgariized^ftiu6lureof 
plants  is  extremely  ^iffejeiitJ^  from  ^at  of  iXi6 
ftones,  faitsi,  orilietfals. 

2.  Whetl  Ifl^ephilofopher-wils  d^firbiUls  e^mkkiil^^ 
hitofidf  aqqwainted  with  the  teg^etSfWeo^Wiiz- 


22      STRUCTURE  OF  VEGETABLES; 

at  ion,  when  he  inveftigated  the  texture  of  thefc 
bodies,  with  the  aid  of  delicate  inftruments,  by 
feclions  made  in  different  direftions>  the  regu- 
lar  feparation  of  their  fibres  and  layers,  by  means 
of  maceration  in  water,  of  the  moderate  ac- 
tion of  fire,  and  of  the  obfervation  even  of  the 
phenomena  and  accidents  which  vegetables 
prefent  during  their  life  ;  when,  I  fay,  he  invef- 
tigated the  mode  of  this  organization,  he  foon 
difcovered  that  their  different  parts  were  a 
regular  or  co-ordinate  affemblage  of  folid  fibres, 
of  channels  or  hollow  veffels,  of  liquids  which 
circulate  through  them,  of  veflTels  which  receive 
them,  of  orifices  which  filtrate  them  either  out- 
wards or  into  cavities  of  internal  rcfervoirs, 
and  that  all  thefe  vefTels,  intertwined  ¥ath  each 
other,  and  communicating  amongft  themfelves, 
were  the  produ6l  of  an  infinite  development, 
of  a  growth  by  itituf-fufception,  entirely  dif- 
ferent from  the  fimple  juxta-pofition  which  ob- 
tains in  the  minerals. 

3.  The  labours  and  diffeftions  of  Malpighi, 
Grew,  and  Duhamel,  relative  to  vegetable  ana- 
tomy, have  fhown  that  plants  are  formed  of  five 
orders  of  veffcls  diff'ereut  in  their  organization, 
contained  befides  in  larger  or  fmaller  quantity, 
and  difpofed  amongft  themfelves  in  a  particular 
manner,  whether  with  refpeft  to  their  refpe6Hvc 
arrangement,  or  to  their  number,  in  the  dif- 
ferent parts  that  have  been  defcribed  in  the 
preceding  article*  The  five  orders  of  vefTels  are, 
1.  TThe  comjnpn  vefTels ;  3.  the  proper  vefTels; 
.       •;  3.  The 
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3.  the  tracheae;  4.  the  utricles;  5.  the  veficular 
tiflue.  It  is  effentially  neceffary,  in  order  to 
acquire  an  exaft  and  general  notion  of  the  in- 
ternal or  Anatomical  ftru6lure  of  vegetables,  to 
make  one's  felf  well  acquainted  with  the  orga- 
nization of  thefe  fyftems  of  veffels,  the  affeni- 
blage  of  which  forms  their  texture. 

4.  Common  or  fap- veffels  are  thofe  which  are 
conftantly  found  in  all  vegetables,  in  all  their 
parts,  and  which  are  deftined  to  convey  the  fap. 
In  general,  a  large  part  of  them  are  coUefted  in 
the  ftalk  of  plants,  or  the  trunk  of  trees ;  they  de- 
bate themfelves  perpendicularly  from  the  root 
to  the  fummit  of  the  vegetable;  they  turn 
themfelves  laterally  in  all  diredions,  leaving  be- 
tween them  meflies,  or  net-work,  more  or  lefs  - 
contrafted  or  dilated.  It  is  not  yet  known  whe- 
ther thefe  are  real  hollow  channels,  continued 
in  their  whole  length,  interrupted  by  kinds  of 
hairs  or  valvules,  as  fome  phy lologifts  have  fup- 
pofed  ;  whether  the  fap  is  contained  in  their  in- 
terior part,  or  whether  it  does  not  rather  run 
upon  the  grooves  or  the  external  cavities  with 
which  they  feem  to  be  furrowed.  It  is  generally 
believed  that  they  pourthjs  liquid  into  the  utricles 
and  the  proper  veffels  :  befides  the  fap,  they  alfo 
in  fome  cafes  convey  elaftic  fluids.  It  is  the 
layers  and  parcels  of  thefe  veffels  which  confti- 
tute  the  wood  properly  fo  called,  or  at  leaft 
which  eve'i'y  where  accompany  it 

5.  The  proper  veffels  are  fo  named  becaufc 
they  are  filled  with  juices  peculiar  to  each  ve- 
getable^ 
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getsl^le,  or  to  each  pa.rt  of  the  fiwuQ  yeg^feableJ* 
Thefe  are  real  fecretiog  organs,  which  feparato 
and  retain,  like  realinfulated  refer voirs,  thedif-. 
ferent  humours  of  a  particular  nature^  which 
ought  not  to  be  mixed  with  the  common  jujce. 
They  ar^  almoft  always  fituated  upder  (he  bark  i 
round  and  below  the  firfi:  cortical  layers ;  they 
^re  diftinguiijied^  when  ^  ftalk  13  cut  in  a  direc- 
tion perpt;ndicular  with  its  apcis,  by  the  dropsy 
of  different  cjolpured  Uquids,  very  diftin^  ^xojti 
the  fap,  vluch  exfude  from  tlieir  open,  e^^tre^. 
mities.  Sometimes  they  a.re  dilated  into  veficleSi 
pr  a  kin4  pf  cells.  Th^y  are  coxm^&i^^  with 
the  comnipn  veiTels. 

6.  The  tracheae,  or  air-vefielsj,  ^re  fo  termedi 
pn  account,  of  their  refemblance  with  %h,o. 
organs  which  in  infers  are  deflinpd  to  tranf- 
init  the  a^v  into  every  part  of  their  bpdjes.  Xhefe 
are  very  fm^l  filaments,  more  than  capillary  or 
fetaceous,  brilliant  and  filky  at  their  furfa^ce, 
twifled  into  narrow  fpiral  forms  or  worms, 
placed  efpecially  between  the  common  veffels, 
and  frequently  running  through  and  often  filling 
up  their  intervals.  They  are  diftinguifhed  in  a 
piece  of  wood  fawed  or  cleft  longitudinally, 
by  the  fmaU  luminous  lamellae  or  fpots,  of  a 
micaceous  and  argentine  colour,  which  fliine 
from  all  parts  upon  the  furface  of  the  wood, 
ei|i;ecially  when  it  is  expofed  to  the  fun.  They 
are  obtained,  infulated,  and  we  pbferve  them 
with  their  ipiraj  ftrudure  very  diftinftly  in 
the  youpg  t\vig8  of  thp  rof?-flirub,  Ayhen  torn 
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^fundefj,  ^n4  nqt  entirely  filled.  Though  they 
f^xn  t^  b^  deftinedi  tp  convey  the  elailic  fluids^ 
the  tracheae  are  frequently  found  full  of  fappy 

/•  The  utricular  texture,  compofed  of  fmall 
ir^ag^lar  facs,,  foft  and  compa-effible,  full  of 
thick  juice,  are  found  collected  in  the  pith  of 
t^e  (Ull^s;  they  appear  to  receive  ftom  fap^veffel^ 
^nd  to  t?aiifport  from  theuce  into  the  propef 
veflfels,  the  humours  which  they  elaborate  in  their 
cayitie^^.  and  to  be  efpecially  deftiaed  for  the 
purpofes  of  nutrition,  Thcfe  ai.'e^  the  great  ter-^ 
i^ljaations,  or  the  centres  of  the  abforbent  vef- 
fels,  like  the  thoracic  duift  or  du&s  in  animaK 
Frequently  they  are  filled  with  coloured  juices. 
Thefe  arg  n>any  vegetables  m  which  this  par* 
becomes  obliterated,^  and  is  ajfterwards  fupplied 
wly  by  the  veficular  tej^ture.  Moft^f  the  plants, 
wijtih  a  holloivi^  or  porous  ftalfc,  prefcnt  an  adi^t 
Siirable  ftxufture  in  the  fafcise  of  utricles,  which 
occupy  their  centre^  The  nutritive  matter  h 
pa^tic^ular ly  cQijtained  in,  this  texture,  a&  in.  % 
refervoir# 

8.  The  yeficular  or  cdlular  texture  is  merely 
j^n  ex^paiifioB,  or  a  proljongation  of  the  pre-% 
ceding  tqxture^  From  the,  circxuaoference  oi 
the  utTiijco-ip^duUaiy  i^es  pi:oeeed'  contiiiiued; 
utricles,,  which;  paiS.«g  horizont^-Uy  thi:ough  the; 
iBeflueSj  or;  a^eolaB;  left  by  th^-  crofliijgs  and-,  la,-*, 
teral  divaripations:  of  the,  common  velfefe.  pro?, 
ceedi.  diverging  or  etongatiingr  therofdvesi.  to 
fprifigy  fiu^  abovci  aiipJt  on  tfee^  outfide:  of  the: 
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cortical  layers  under  the  epidermis,   where  they 
pour  out  the  reparatory  juice  which  forms  thelc 
layers.     This  ftru6lure  is  very  marked,  and  very 
eafy  tobe  difccrned  in  all  the  herbaceous  plants, 
and   in    young  woody  plants.     Very  fenfible 
traces   of   it  can   be  feen  in  the  hardeft  and 
oldeft  wood :    fuch   are   thofc    ftellated    rays, 
which  in  the  trunk  of  a  tree  fawed  through  per- 
pendicularly with  its  axis,    proceed  from  the 
centre,  and  lofe  themfelves  under  the  bark.    Be- 
tween each  layer  of  common  veflels,  this  cel- 
lular texture,   which  is    fo  analogous   to    the 
cellular  texture  of  the  bodies  of  animals,  forms 
an  expaniion  of  a  more  rare  or  lefs  denfe  ftruc- 
ture  than  thefe  vafcular  layers,   which  is  pre- 
ferved  flexible  and  elaftic  by  the  nutritive  juice, 
which  is  there  poured  out. 

9.  From  the  aggregation  and  arrangement  of 
thefe  five  orders  of  veflels  refults  the  organiza- 
tion of  the  different  parts  which  compofe  the 
bodies  of  vegetables;  and  nothing  is  more  pro- 
per than  this  confideration,  to  prove  that  this 
firudure  is  extremely  remote  from  the  fimple 
juxta-pofition  of  the  laminae  or  the  folids  which 
confiitute  the  foflils.     In  thefe  the  difpofition  of 
their  molecules,  even  v.  hen  regular  and  geo- 
metrical,    depends   only  upon  their  primitive 
form,  and  their  mutual  attraftion,  modified  by 
all  the   external  circumftances  which    favour 
or  ,diminifti  their  equillibration,  their  approxi-- 
mation,  their  cohelion.     At  whatever  point  of 
their  continuity  we  examine  the  contexture  of 

the 
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the  parts  of  a  foffil,  whatever  it  may  be,  wc 
always  find  only  limilar  molecules  or  particles; 
in  plants  on  the  contrary,  we  perceive,  at  dif- 
ferent points  of  their  texture,  diffimilar  vfeffels, 
diflFereut  organs,  particular  and  different  difpo- 
iitions  of  thefe  vefTels,  communications,  conti- 
nued orifices  of  tubes  or  vefTels,  which  prefent 
themfelves  to  the  obferver. 

10.  It  will  not,  however,  be  fufticient  to  con- 
fine ourfelves  to  this  general  confideration  of 
the  intimate  ftru6lure  of  vegetables,  in  order  to 
acquire  an  accurate  idea  of  the  differences  which 
diflinguifh  them  from  the  minerals.  We  muft 
alfo  inquire  what  differences  this  internal  orga- 
nization prefents  in  each  of  the  fix  different 
articles,  of  which  it  has  been  faid  in  the  pre- 
ceding' article,  that  a  perfeft  vegetable,  or  one 
complete  in  its  organization,  is  compofcd. 

A^  The  fibrous  root  has  the  fame  texture,  the 
fame  organization  as  the  ligneous  trunk  or  the 
wood  :  only  its  bark  is  never  dry  and  hard,  nor 
covered  with  a  folid  dry  epidermis  like  that 
of  the  trunk.  Moreover  we  find  in  it  numer- 
ous filaments  or  fibres,  filled  with  a  multitude 
of  abforbent  vefTels,  deftincd  to  fuck  in  the  wa- 
ter and  what  it  takes  up  from  the  earth,  like  fo 
many  fyphons.  In  the  carneous  or  tuberous 
root  we  fee  no  ligneous  layers,  but  a  fpecies  of 
parenchyma  lodged  in  a  confiderable  mafs  of 
utricles  or  cellular  texture. 

B.  Tlie  flalk,  or  the  trunk,  is  the  part  of  ve- 
getables in  \t^hich  we  are  befl  able  to  difcern 
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thieir  texture  and  ovganization,  efjjccially  in  thalt 
which  is  fc^id  and  ligueous,  and  which  belongs 
ta  the  trees.  In  this  ftalk  we  difttng-uiih  the  bark 
and  tlie  wood.  The  bark,  or  the  external  tegu* 
joent  of  the  wood,  and  of  all  the  parts  of  ve- 
getablesy  is  formed,  efpeciatty  in  trees,  where 
we  can  fee  a,nd  detach  it  diftinftly,  of  two  very 
di(lin6t  parts,  namely,  the  dry  membranous  epi-» 
dermis,  of  a  dark-grey^  whitifh  or  yellowifh 
colour,.  cona|)ofed  of  ftaall,  brittle,,  fcmi-tranf^ 
parent  plalea;  and  the  cortical  layers,  applied  iu 
joole  contexture  the  one  above  the  other,  eafily 
%o  be  feparated  iato  leaves,  which  aire  ternfted 
lU^r„  9Wi  frequently  filled  witb  liquid  coin-' 
^eyedf  to  them  by  the  extremities  of  the  'medul-^ 
lary  p^olonga4ioi!»,  which  fpreaxl  thewifelves?  out 
wpon  them.  The  inteiior  lay  ens  of  the  iiber  he-- 
come,  every  year,  an  extemai  layer  of  wpod ; 
thifi,  thewood,  a  conitexture  of  commoti  veflfels, 
proper  veflels,  ti^-ebeps,  utrictiku  tiflue,  prefent* 
a  meduUary  centre,  puolongaftions  proceeding 
from  thence,,  and  fpreadinig  out  under  the  epi- 
dermic,, annual!  layers'  of  ligneous  texture,  which 
indicate  the  yeairs  of  its  growth;  the  interioy 
of  whichv  being  the  hardefi,  form:  the  heart, 
and  the  exterior  the  foftefr^  caJlcd  the  fapi 

G  The  leaves  covered!  with  die  q>i<(ient?is, 
which  is  common  to  all  pacts  o£  the  vegetafetei 
aonfift  of  a  great  quantity  of  common  veffelis,^ 
the  divifions  of  which,  fonn  x  very  n»umerou« 
ar^olag,  filled  up:  with  flat  WebS'  of  utricular -tex- 
ture, into  v/hich  a  thick  juice,  fi«equently  Vif-* 
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cous  aad  gluey,  is  poured  out.  The  veffels 
which  are  tranfmitted  into  it  by  the  petiole, 
in  which  they  are  fqueezed  together,  diverge 
and  (eparate  into  divifions  perceptible  to  the  eye 
in  fibrous  lines,  and  fpread  out  in  the  plane  fur- 
face  of  this  part.  The  leaves  may  be  very  well 
diifeCted  by  maceration  in  water ;  they  are  alfo 
differed  by  the  infetts,  which  eat  the  bark  and 
parenchyma,  fo  as  to  leave  only  the  vafcular 
texture  infulated.  They  are  perforated  at  their 
upper  and  under  furface,  with  a  great  number 
of  pores,  which  exhale  or  inhale  vapours  or 
elaftic  fluids. 

£>•  In  the  flowers,  the  c-alixes  are  abfolutely 
of  the  fami?  texture  as  the  external  parts  of  the 
bark,  or  as  the  epidermis ;  they  are  \v,  fa6l  formed 
of  the  epidermis  fpread  out,  and  fometimes 
fuelled.  The  corollas  are  a  continuation  of  the 
liber,  and  contain  alfo  an  immenfe^ quantity  of 
tra^heie,  fo  that  they  may  be  confidered  as  a 
kind  of  pulmonary  organ  in  vegetables.  The 
ftamens  are  continuous  with  the  interior  woody 
texJtiire,  and  the  proper  veffels  ;  the  anthera&  are 
fmall  membranous  purfes,  folded  double^  en- 
tirely perforated  with  pores  through  which  a 
matter  exfudes  in  fmall  drops,  which  afterwards 
dfiea  and  becomes  the  pollen,  the  fecundating 
pawdi&r.  The  piflil,  a  /continuation  of  the 
utricular  or  medullary  texture,,  has  been  com- 
pared with  the  female  organs  of  generation  in 
suiia)aJ3 ;  the  ftigma  holding  the  place  of  the 
vulva,  the  ftyfe  of  the  vagina^  and  the  ovary 

of 
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of  the  uterus.  The  vegetable  eggs,  or  the  feecJsy 
are  intirely  formed  in  thefe  organs,  in  which  they 
exift  previous  to  fecundation.  From  this  ftruc- 
ture  of  the  flow^er  it  refults  that  it  may  be  con- 
fidered  as  the  ultimate  produdion  of  the  dif- 
ferent ordei-s  of  intenial  veffels,  as  their  laft 
flioot,  as  a  fpecies  of  dilatation  or  feparation 
of  the  different  internal  oi*gans ;  they  are  the  ad- 
mirable ptoduft  of  the  excefs  of  nourifhment 
and  motion  in  the  different  orders  of  veffels 
which  conftitute  the  internal  texture  of  the 
plant* 

E.  The  fruits  are  almofl  alwavs  formed  in 
their  interior  part  of  a  pulpy,  flefliy,  gela* 
tinous, '  flabby  parenchyma,  which  confifls  al- 
mofl entirely  of  utricular  texture,  and  through 
which  only  fome  common  veffels  tranfmttted 
by  the  peduncule  pafs :  thefe  veffels,  which 
generally  pafs  into  the  centre  of  the  fruits, 
carry  nourilhment  to  the  feeds,  and  pro- 
duce, by  the  effufion  of  the  ligneous*  juice,  the 
ihell  which  frequently  furrounds  the  kernels. 
Sometimes  this  fuperabundant  ligneous  juice 
depofits  itfelf  in  the  parenchyma,  forming* 
concretions  which  are  often  improperly  termed 
fiones. 

F*  The  feeds  alfo  are  formed  by  the  utricular 
texture,  in  the  veficles  of  which  a  pulverulent, 
or  mucous,  or  dry  and  feculent  matter  is  de- 
pofited,  which  communicates  immediately  by  a 
kind  of  umbilical  cord  with  the  plantula, 
which  it  furniihes  with  the  firft  nourifhment, 

in 
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in  order  to  efFe6l  the  development  which  takes 
place  in  germination.  It  cannot  be  doubted 
that  the  juice  depofited  in  this  organ  is  the  moft 
elaborated,  the  moft  perfe6i;,  and  the  moft  pre- 
cious produ6l  of  the  nutrition  of  the  vegetables, 
as  it  gives  birth  to  the  moft  ufeful  part,  deftined 
to  maintain  and  multiply  the  fpecies  in  fimilar 
individuals,  which  fucceed  each  other  without 
interruption. 


AUTICLE     III. 
Of  the  Phenomena  of  Vegetable  Life. 

,  1.  As  vegetables  differ  Angularly  from  the 
minerals  or  foflils  in  their  afped,  their  appear- 
ance, their  external  and  internal  ftrufture,  this 
difference  is  found  ftill  more  prominent  and 
decided,  when  wc  confidcr  the  play  of  the  or- 
gans of  which  they  are  conftituted.  Vegetables 
have  already  been  faid  to  differ  from  minerals, 
in  tlieir  being  nouriflied  or  increafed  by  intuf- 
fufception,  whilft  foflSIs  increafe  merely  by  the 
approximation  and  external  addition  of  fimilar 
molecules.  However,  this  general  enunciation 
is  not  fufiicient  accurately  to  eftablifli  the  .dif- 
ferences which  exift  between  tlicfe  two  clalTes  of 
bodies* 

£•  It  is  from  the  fame  aftion  of  the  parts,  from 
the  fundtions  that  are  cxercifed  by  the  different 
velfels  of  vegetables,  that  we  are  to  derive  a  more 

precife 


,  ^ 


52       PR£HOM£NA  Of  VECEfAftlS  tttt. 

precife  notion  of  their  diffefencei  frohi  the  ifi* 
organic  laminae  of  minerals.  The  aggregate  of 
the  phenomena  which  take  place  in  the  oii^^ 
nifm  of  vegetables  conftitutes  a  particulaf  lift. 
Vegetables  are  juftly  faid  to  live ;  for  we  fe^ 
their  birth,  development,  and  growth;  their  e<- 
iftence,  and  the  phafes  of  this  vegetable  life  di-^ 
vided  into  feveral  ftages,  which  fucceed  eac^h 
other,  and  each  of  which  prefent  differetit 
fcenes  dependent  the  one  upon  the  other ;  we 
fee'  them  ceafe  to  grow  at  a  certain  period,  be- 
come fit  for  generation  when  they  have  ac- 
quired their  full  growth,  remain  for  a  longer 
or  fhorter  time  more  of  lefs  healthy,  and  vi- 
gorous in  their  adult  date ;  give  birth  to  a  nu- 
merous progeny,  afterwards  droop,  bccdme  en- 
feebled, deteriorated,  even  fall  fick,  fubje^d 
to  the  inevitable  lot  of  whatever  poflfefltes  lift, 
and  at  length  arrive  as  the  final  termination  6f 
their  exiftence,  or  death. 

3.  All  thefe  tranfitions,  all  thefe  periods  of 
vegetable  life,  which  remove  them  far  from  th# 
foiTil  compounds  and  approach  them^to  the  ani- 
mals, areeffeded  by  an  internal  procefs,  by  fucorf- 
five  changes  which  take  place  in  the  <5avitie4f  of 
the  different  orders  of  the  veffels  which  conftituttf 
their  texture ;  and  thefe  changes  are  ei^eetlted 
by  means  of  regular  and  conftant  motJott*, 
which  are  called  vegetable  fundions.  It  fe  itdt 
our  prefent  objeA  tQ  determine  either  the  Caufes 
or  the  particular  refults  of  thefe  fun€):ioil»»  Ottl' 
prefent  objed  is  merely  to  afcertain  their  exift^ 

enc^ 
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etice,  to  announce  its  figns  or  pihenomena,  in 
order  that  we  maLy  be  enabled  to  e^ftablifti,  iii  a 
certain  manner,  the  difFefehce  betweeii  veget- 
ables and  animals. 

4.  Obfervation  alone  is  fufficient  to  fhow  that 
there  takes  place  in  vegetables, 

a.  An  abforption  of  the  liquid:^  and  fluids 
placed  around  them. 

b.  A  motion  of  fluids  from  pfte  part  t6  an^* 
other* 

c.  A  modification  of  thefe  abforbed  liquids 
and  fluids. 

^  d.  A  feparation  of  thefe  liquids  iirto  different 
cavities,  and  into  different  natures. 

e.  A  development  of  the  organs  or  progref- 
five  growth. 

J\  An  ejeftion.  of  a  portion  of  thefe  bodies 
fuperfluous  for  nutrition. 

g.  A  motion  in  fome  of  their  folids. 

h.  A  folidification,  or  a  formation  of  folid^ 
which  becomes  ligneoUs  fubflance. 

i.  A  re-produ6lion  of  the  ipdividual. 

We  muft  cafl  a  glance  upon  each  of  thefe 
phenomena. 

5.  The  abforption  of  liquids  and  fluids  by  the 
pores  of  vegetables  is  a  phenomenon  equally 
certain  and  eafy  to  be  appreciated.  The  tubes 
of  the  xoots,  and  the  pores  of  the  leaves,  are 
the  principal  organs  of  this- abforption  :  this  is 
proved  by  the  immerfion  of  thofe  parts  into 
coloured  liquids,  and  the  pafTage  of  thefe  liquids 
into  the  veffels  of  the  plant     In  this  confifls 
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what:is  t^rrpe^  iHtja^-ftifception.  It  is  by  this 
ipe^ns  that  veget&bies  imbibe  their  nourifli- 
ment,  ^hat  t^i?  mapufep  increafi?  their  growth  or 
change  their  qiiahty,  and  that  foils  influeace  all 
thejf  properties.  • 

6.  Thefe  abforbed  liquids  form  the  iap,  which 
iu  the  ffjp^Jg  dift^iads  the  common  veffels  ;  and 
even,  when  it  is  very  abundant,  the  tracheae,  the 
proper  *  v€^(?is  aad  the  utricles;  it  appears  to 
move  from  the  root  or  the  bottom  of  the  plant 
upwards  into  the  ftalks  and  branches ;  fome  au- 
thors believe  that  it  defcends  again  under  the 
bark,' and  that. thus  a  real  circulation  takes 
place.  It  is  proved  by  means  of  ligatures,  by 
the  fwellings  which  they  occafion,  by  the 
exfudations  and  lachrymations  which  it  pro- 
duces, the  inflation  of  the  bark.  All  the  other 
proper  liquids  are  diffufed  by  degrees  into  their 
particular  veffels,  effufed  into  cayities  or  refer- 
voirs,  and  thus  tranfported  from  one  place  to 
another. 

7.  In  proportion  as  the  liquids  abforbed  ^re 
moved  in  the  canals  of  plants,  and  circulate  in 
them,  they  become  modified,  their  nature  is 
changed,  they  become  the  different  peculiar 
juices,  and  acquire  properties  which  render  them 
capable  of  fulfilling  the  different  ufes  for  which 
they  are  deftined.  In  this  manner  are  formed  all 
the  different  materials  of  veffels  which  we  fhall 
foon examine.  Thefe  modifications  are  fo  many 
chemical  produds  or  effefts,  which  can  be  ap- 
preciated when  the  nature  of  thefe  materials  fliall 

2  have 
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have  beien  explained,  and  <?ompared  with  that 
of  the  putritive  fubftances  which  they  abforb^ 
arid  which  pstfs,  into  their  tubes.  This  fecond 
feries  of  phenomena  anfwers  to  digeftion. 

8.  In  proportion  as  thefe  modifications  take 
place,  and  as  the  homogeneous  liquid,  known 
by  the  name  of  fap,  is  converted  into  different 
proper  juices  which  are  to  become  the  feveral 
materials  of  the  vegetables,  thefe  juices  are  re* 
je6led  or  feparated  .from  the  general  mafs  of ^ 
lap,  carried  by  particular  channels  into  various 
refervoirs ;  and  this  phenomenon  has  the  great- ^ 
eft  analogy  with  what  is  called  fecretion  in  ani- 
mals. 

9.  From  thefe  fir  ft  effe6ls,  the  abforptiop^  the 
motion,  the  fucceflive  change,  and  the  regular 
fecretion  of  the  vegetable  liquids,  foHo\v^$!  the 
development,  the  evolution  of  the  oi^-aus  which 
contain  them,  and  thence  the  :  growth,  the 
elongation,  and  the  augmentation  of  volume 
which  they  experience.  This  is  a  mitrition  ex- 
aSly  fimilar  to  that  of  animals.  In  it  we  fee. 
the  liquids  become  thickened,  iffume  a  confi- 
derable  confiftcncei^  become  cosguUted,  changed : 
actually  into  folidis,  and  tbns  add,;  as  f^r  as.a 
certain  tfcrm,  that  of  the  expanfion  which  the 
fibres  are  Q^ipable  of  affuining,  tp  the  layerp  of 
the  tr^ei*. ;  It  is  by  %hk  €flGs6l  th^t  the  cjiftended , 
bark.iQra<5ks^  fe  fepajaifeed,  and  becowps  unequal, 
niggftij  furrowed,  s&c. 

'  JO.  This-develppmei9it,   thjb  growth  of  the 
fibres  and- tiae^  l*yei:p^>  wlu^b.SJPjp^ 
-    ■■]  D  St  ened 
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ened  liquids,  does  not  abforb  them  intirely. 
AH  the  inatter  taken  as  nouriftiment  by  the  ve- 
getables, and  derived  from  the  foil,  the  air, 
the  manures,  the  water,  does  not  remain  intirely 
in  their  body.  The  ufelefs  or  fuperfluous  part 
IS  evacuated  either  in  the  form  of  Uquids  which 
run  out  by  external  orifices,  of  of  elaftic  fluids 
which  efcape  by  tranfpiration.  We  fhall  fee  the 
nature  of  both  hereafter.  Thefe  excretions, 
which  are  fufficiently  proved  by  a  multitude 
of  fafls  are  alfo  perfectly  analogous  with  what 
takes  place  in  animals. 

Simple  obfervation  proves  alfo,  that  at  dif- 
ferent periods  of  the  vegetable  life,  and  even 
for  the  exercife  of  the  fun6tions  which  they  per- 
form, feveral  of  their  parts  execute  motions^ 
which  have  fomc  relation  with  thole  which  we 
obferve  in  animals.  ThusJ^he  petioles  of  the 
leaves  bendy  fold  themfelves,  approach  nearer 
to  or  remove  to  a  greater  diftance  from  the 
ftalks  and  the  branches  ;  thus  the  motton  of 
contortion  o4'  flexure  is  almoft  general  in  the 
leaves  Which  follow  the  courfe  of  the  fun,  and 
of  which  the  inferior  fide  is  always  turned  to- 
wards the  ground,  whilft  the  fuperior  is  always 
diredled  -towards  the  fl^jy  Md  the  light;  thus 
the  herbaceous  ftalK-d  incline  themfelves  imper- 
.  eeptiWy  towards  ilkiminatied  pUces.  This  pbc* 
nomenon,  which  apj)ik)dthes' to  the  tiatilW  of 
animal  irritability ,«aid  gd vamfai, '  is  fo  ienfible 
and  fo  decided  in  fome  plan t!$)  that  they  fold 
themfelvea  at^thc  approick  of -aliamtating  fiib* 
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ilances,  and  atmoft  at  every  kind  of  conta6l, 
as  we  fee  in  the  Senfitive  Plant :  other  parts, 
and  efpecially  the  filaments  of  the  ftamina,  pre- 
fent  it  in  a  ftill  more  diftinclly  marked  manner, 
and  incline  themfelves  ahnoft  fuddenly  towards 
the  piftil  when  we  irritate  them  with  ix)inted 
fubftances,  as.  we  obferve  ia  the  helianthus  rue, 
the  barberry  bufli,  &c.  Modem  botanifts  have 
paid  much  attention  to  this  motion  of  vegetable 
irritability ;  and  the  more  the  fadls  rehtivc  to 
this  point  in  Natural  Philofophy  ihall  bie  multir 
plied,^the  more  this  phenomenon  will  he  gene- 
.jalized,  / 

12.  The  cbnftarit  term 'of  nutritioiv  and 
growth  in  vegetables  is  the  folidity  which  thefe 
beings  acquire  in  the  ligneous  ftate  at  which 
they .  arrive : .  thus  the  produftion  of  tlie  wood^ 
and  the  converfion  of  all  their ipartsdnto  ligneous 
fubftance, .  refemble  here  that  oflifiratiou  which 
in.th?  fame  manner  terminates  the  life  of  ani- 
mals* Every  thing  proves  that  the  fubitaijces 
by  whi oil  plants  are  noiirilhed  are  carried  in  tlie 
ftate  of  liquids,  into  ..their  ftrai«ers,  and  that 
they  at  laft  become  folid,.lofe  their  folvcnt, 
and  affume  theconcrete  form  Our  ])refeiit bbje>^ 
is  only  to  eftabUfli.  the  exiftencc  audtliegc- 
nerality  of  the  phenomena^  pot  to  explain  tliem. 
Accordingly,  I  muft  confine  myfeif  to  the  enun- 
ciation of  what  happens,  without  endeavour^  > 
ing  to  afcertain  the  caufes  which  flialVbe  ex*- 
plained  after  having  ftudied  the  nature  and  tliij 
wmpofitioia  of  the  vegetable  fubftajices,    :: 
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•  13.  One  of  the  inoflr  infcomprehenfible  and 
moft  beautiful  phenometo  in  vegetable  life  is 
their  re-produfition.  Theduft  of  the  ftamenSy  re- 
.  ceived  upon  the  ftigma,  fecundates  the  feeds 
contained  in  the  ovary.  This  is^  proved  hy 
.taking  away  the  ftamens  or:  the  antherefe,  which 
leaves  the  plakit  barren:  it  is  proved  alfo  by 
the.hiftory  of  the  female  flowers  of  the  mo*- 
noecial  plants,  which  do  not  bear  any  fruity  un- 
lefs  there  are  fome  male  individuals  in  their 
reach,  by  the  manner  even  in  "vvhich  th^y  are 
fecundated  by  ihaking  the  powder  of  Jthb  iia- 
mens  upon  their  piftils  ;  finally,  it  is  proved  by 
the  varieties -whiich  thte  feeds  of  trees  yield, 
Srhen  fecundated  by  the  ftamens  of  other  ve- 
getables. The  feeds  pre-exift  in  the  ovaries,  and 
the  pollen  only  produces  in  them  the  vital  »inb- 
tion,  or  the.difpofition  to  contrail  it.  Without 
this  fecundating  powder,  .th6  feeds  wither  and 
•dry  away  within  their  coverings.'  Scarcely  has 
it  touched  them,  or  penetrated  them  with  the 
vapour  which  exhales  from  it  (for  we  do  not  fee 
the  whole 'pollen  pafs  in  tire  into  the  ovary), 
when  this^diftends,- igrows,  becomes  the  fruit, 
and  the  feed'which  it  icbntains  has  become  fruit- 
ful. After  this,  when  buried  in  the  earth,  or 
penetratf d  with  moifture,  it  fwcUsj  i  the  radicle 
becomes  eiongatijd,  and  defcends  into  the 
groimd;  the  plumula,  equally  elongated,  ele- 
vates.  ilifelf  into  the  air,  carrying  with  it  the 
colyledons  which  prefent- the  two  firft  leaves,  or 
the  firft  leaf,  which  on  that  account  are  termed 

feminal 
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feminai  leaves.  When  once  it  has  fprnng  forth 
into  the  air  and  taken  root  in  the  ground,  the 
young  plant  lives  by  its  own  ftrength;  nou- 
rifhed  at  fir  ft  by  its  own  fubftance  of  perifperma, 
which  forms  a  kind  of  milk,  the  embryo  is  de- 
veloped, unfolded,  quits  this  nutrient  integu- 
ment,  and  dravrs  in  its  nourifliment  by  its  own 
abforbent  pores.  -  .1 

14.  To  this  feries  of  phenomena,  eafy  to  be 
diftinguifhed,  and  which  conftitute  the  vital 
functions  of  vegetables,  we  muft  add  the  pro- 
perty which  plants  poffefs,  of  being- re-produced 
or  propagated  by  flips,  of  Hniting  by  their  di- 
vided barks,  of  entering  the  one  into  the  other, 
of  being  multiplied  by  fuckers,  of  being  va- 
ried and  married  one  with  another  by  grafting : 
w?  muft  alfo  add  that  germination,  foliation, 
floration,  and  fru6lification,  divide  their  life 
into  diftincl  periods ;  that  every  year  the  moft 
of  them  repofe  during  the  winter,  fleep  during 
the  cold,  and  begin  again  to  live  in  the  warm 
feafon ;  and  we  lliall  have  in  this  delineation, 
however  feebly  it  may  be  {ketched,  a  coUeftion 
of  fa6ls  which:  will  leave  no  doubt  with  refpeft 
to  the  extreme  difference  which  exifts  between 
thefe  beings  really  organized,  and  the  brute 
and  inorganic  niatters  that  have  been  treated  of 
in  aU  the  preceding  fe<5lions.  It  will  eafily  be 
conceived  that  the  chemical  properties  of  thefe 
bodies  muft  be  very  different  from  thofe  of  the 
foffils,  and  that  the  manner  of  appreciating  them 

ipuft 
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muft  be  Tio  lefs  different  from  that  whicli  has 
been  applied  to  thofe.  This  is  the  only  truth 
which  I  have  hitherto  endeavoured  to  prove ;  and 
I  fliall  finally  confirm  it  by  confidering,  in  a  laft 
article  of  this  firft  order,  the  general  ufe$  which 
vegetables  fulfil  in  the  economy  of  naturp,  and 
by  comparing  them  with  tjiofe  to  which  mjueT 
rals  are  deftined, 

Aetigle  IV, 

Of  the  Vfes  or  FunSIions  of  Vegetables  in  the 

Economy  of  Nature. 

1.  WHEN  we  employ  ourfelves  with  invefti-r 
gating  the  rank  which  vegetables  hold  amongft 
the  produiSlions  of  nature,  and  the  ufes  for 
which  they  are  deftined,  we  difcover,  efpecially 
in  this  inveftigation,  tbe  moft  prominent  dif- 
ference between  the  minerals  and  thefe  organized 
beings.  Elevated  above  the  furface  of  the 
globe,  covering  its  nakednefs,  enriching  its  dvy-r 
nefs,  and  fubftituting,,  inftead  of  its  aridity,  the 
image  of  frefhnefs  and  abundance,  the  veget- 
ables fe(  m  to  conceal  from  the  eyes  of  man  the 
foffils  wl  ich  the  earth  contains  in  its  bofom, 
and  to  invite  them  to  enjoyments  Avhich  the 
^ninerals  cannot  procure  him.  Their  mafles 
/hooting  up  into  the  air  in  the  form  of  trees,  or 
prefling  upon  the  ground  which  they  adorn 
with  a  brilliant  clothing  of  verdure,    prefent 

equally 
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equally,  in  all  points  of  the  globe,"  the  moll 
beautiful,  the  mbft  gay,  the  moft  delightful  of 
fpeftacles,  and  no  animated  being  is  infenfible 
to  this  rich  vefture  of  the  earth. 

2.  The  force  with  which  it  vegetates,  grows, 
and  augments  in  all  dimenfions,  when  it  meet? 
with  no  obftacle,  when  the  hand  of  man  does 
not  deftroy  or  ftop  it  in  its  courfe,  tends  to 
overcharge  the  furface  of  the  earth  with  lig- 
neous fubftance ;  and  if  we  except  the  height 
of  mountains  above  3000  metres  in  tlie  atmof- 
phere,  which  iEows  the  ftony  fkeleton  of  the 
globe,  always  bar^  and  always  naked,  the  whole 
cruft  of  our  planet  would  be  intirely  covered 
with  trees  and  wood.  We  fee  this  in  the  places 
where  men  have  not  yet  fixed  their  abode;  im- 
penetrable forefts,  maffes  of  wood  in  clofe  prox- 
imity with  f^ach  other,  occupy  the  whole  fpace, 
and  reign  unmolefted  in  it. 

3.  Thofe  among  thefe  organic  beings  which, 
by  the  laws  which  every  thing  obeys,  and  after 
having  fulfilled  the  limits  of  duration  which 
nature  accords  to  their  exiftence,  have  peviflied, 
fall  upon  the  ground,  are  flowly  decompoftd, 
and  converted  into  a  nutritious  detrituSy  into 
an  earth  or  foil  of  new  formation,  which  form- 
ing layers  fucceffively  applied  over  the  primitive 
beds  of  foflils,  gradually  raife  this  foil,  change 
the  proportions  of  its  principles,  and  conftitute 
a  mafs  of  natural  manure  in  which  the  feeds 
vegetate,  with  rapidity.  Thus^  even,  from  the, 
fucceffive  dcAth  apd  ^ecompofitjon  of  the  one, 
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the  others  derive  the  fource  of  their  life  and 
their  ftrength,  in  order  in  their  turn  to  furnifh 
an  aliment  to  the  vegetable  generation  which  is 
to  fucceed  them  :  an  admirable  uninterrupted 
circle  of  the  regenerating  power  which  watches 
over  the  prefer vation  of  all  the  productions  of 
nature, 

4.  Thefe  immenfe  maffes  of  vegetables  which 
furmount  the  foffils,  and  reign  over  them,  detain 
at  the  fame  time,  at  the  furface,  the  water,  that 
firft  fource  of  vegetable  fertility,  prevent  or  di- 
minilh  its  evaporation,  abforb  it  from  all  parts, 
appropriate  it  to  themfelves,  drink  it  by  all 
their  pores,  produce  the  fame  eifeft  upon  the 
clouds  or  water  in  the  (late  of  vapour,  attraft 
them,  condenfe  them,  open  myriads  of  greedy 
mouths  to  imbibe  them,  and  frequently  retard 
or  annihilate  the  dangers  of  heavy  rains  or 
ftorms  for  the  towns  which  thefe  clouds  threaten 
to  deftroy.  Thus  it  has  been  obferved,  that  fo- 
refts  inconfiderately  hewn  down  in.  the  vicinity 
of  fome  towns  have  rendered  them  infinitely 
more  fubjeft  to  atmofpheric  torrents  or  abun- 
dant rains, 

5.  The  vegetables,  by  the  intermixture  of 
their  roots,  and  the  adhefion  which  they  con- 
trad  with  the  earth  which  furrounds  them,  fuf- 
tain  the  mod  moveable  and  lead  tenacious  parts 
of  the  foil,  the  flirinking  of  which  they  retard 
or  intirely  prevent;  they  even  defend  the  foil 
from  the  undermining  aftion  of  the  water.  Hu- 
man induftry  has  availed   itfelf  of  this  pro* 

perty, 
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fierty,  in  order  to  givefolidity  to  places  itioft 
liable  to  be  xindermrned  or  to  fink,  whether  in 
confequenGe  of  the  \rant  of  coheficm  in  the 
earth  that  covers  them,  or  on  account  of  the 
declivity  of  the  layers  upon  which  this  earth 
refts,  efpecially  when  they  are  attacked  by  the 
motion  of  the  water. 

6.  Whilft  they  prefent  to  man  the  moft  mag- 
nificent fpeftacles,  vegetables  are  deftined  by 
nature  to  renovate,  by  the  aid  even  of  their 
vital  motions,  the  purity  and  primitive  compo- 
fition  of  the  air  necelilary  for  the  fuppoit  of  the 
life  of  animals.  When  aifted  upon  by  the  rays  of 
the  fun,  they  pour  into  the  atmofphere  a  vivi- 
fying ftream  of  oxigen  gas,  in  proportion  as 
they  vegetate. 

7.  The  vegetables  afford  at  the  fame  time  a 
defence  againft  the  heat  of  the  fun,  a  falutary 
and  refrelhing  fhade  to  ainimals.  Under  their 
leafy  vault  animated  beings  find  repofe,  cool- 
nefs,  and  flielter  againft  the  winds,  rains,  and 
ftorms ;  fr6iti  theiti  they  at  the  fame  time 
derive  their  nouriftnnent :  this  is  the  moft  im- 
portant purpofe  which  plants  are  deftined  to 
iFulfil  in  nature.  Accordingly,  under  the  denfe 
ihades  of  vegetables,  accumulated  together  upon 
inhabited  regions,  and  even  in  the  very  bofom 
of  the  humid  flime,  or  the  ftagnating  waters 
which  their  maffes  fupport,  dwell  immeiife  na- 
tions of  reptiles,  ferpent^,  aquatic  birds,  infe6fcs, 
and  worms. 

8.  All 
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,8:  All  the  faftsthat  have  been  colle6led  rela* 
live  to  the  economy  of  nature  prove,  that  no 
ammal  can  fupport  its  exiftence  upon  the  foffilc 
fubftances,  and  that  without  vegetables  there 
would  be  no  animals.  It  is  in  thefe  organized 
bcfdies  that  all  the  clafles  of  animals  find  their 
primitive  nouriiliment :  for  thofe  that  live  upon 
other  animals  devour  fuch  as  nourifli  themfelves 
with  vegetables.  Thus  every  living  body  com- 
prehended in  the  numerous  clafs  of  animal 
beings  derives  jts  0rft  exiftence  from  the  plants; 
thus:the  vegetables  are  deftined  by  nature  to 
prepare  the  primitive  aliment  of  animals,  and 
nofubftance  can  be  digefted  by  thefe,  unlefs  it  has 
been  previoufly  prepared  by  the  interior  organs 
of  plants.  Confidered  in  this  extenfive  point  of 
view  the  vegetables  are  a  kind  of  beings  neceffa* 
yily  intermediate  betweep  the  foflils  and  the 
^nimals ;  they  receive  primitively  from  the  firft 
the  elements  of  brute  and  inorganic  matter, 
which  they  combine  in  a  complex  manner,  in 
prder  to  furnifh  it  to  the  fecond,  in  which  it  i$ 
then  fufceptible  pf  being  converted  into  their 
p'wn  fubftance.  They  are  deftined  to  prepare 
the  alimeiit  of  animals  ;  accordingly,  the  num- 
ber and  the  weight  pf  thefe  correfpond  very 
exadly  with  the  number  and  weight  of  the  for-* 
mer.  Were  there  only  this  difference  between 
the  foflils  and  the  vegetables,  it  would  be  futii-* 
cient  to  diftinguifti  them  in  fuch  a  manner  tht^t 
they  could  never  be  confounded. 

9.  To 
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9.  To  thefe  gre^t  ufes  in  the  economy  of 
nature,  human  induftry,  and  the  perfeftibility 
of  which  man  is  fufceptible,  have  joined  an 
immenfe  number  for  his  neceflities  and  pleafures. 
Without  attempting  the  flighteft  fketch  in  this 
place  of  the  arts  which  are  exercifed  upon  vege- 
tables or  vegetable  matter,  a  fubje6l  which  will 
be  treated  in  moft  of  the  articles  of  this  fedlion, 
it  will  be  fufiicient  to  obferve  that  men  find  in 
thefe  beings,  a  great  variety  of  foods  together 
with  the  moft  commodious  matter  for  build- 
ing their  habitations,  that  of  tlieir  clothing, 
the  reme<lics  for  the  difeafes  to  which  they  are 
fubjeft,  even  the  means  of  ttanfporting  them- 
fclves  over  the  waves,  the  materials  of  al- 
moft  all  the  machines  which  they  conftrufil  and 
employ,  efpecially  for  moving,  raifing,  and 
drawing  heavy  burthens.  They  have  been  able 
to  collect  about  them  ufeful  plants  of  all  kinds, 
to  multiply  them,  to  incrcafe  their  produdion 
by  culture^  to  perfe6l  and  modify  their  pro- 
perties in  a  thoufand  ways,  to  give  them  dimeu- 
fions,  odours,  taftes,  colours  which  not  originally 
belonged  to  them,  and  to  appropriate  them  in 
general  to  their  wants  and  even  their  caprices.  . 


>  .  A. 


Second 
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« 

Setond  Order  of  Fafis  relative  to  the  Vegetable 

Compounds. 

Of  the  'Nature  or  Chemical  Compoftion  of  thofe  Being$ 

in  general. 

I 

Article  L 

Concerning  the  Succejfwn  of  Labours  and  Difco'veries 

relative  to  this  Compojition, 

1.  IT  is  impoffible  to  avoid  concluding,  from 

the  fa^s  M^hich  have  been  coIledeB  in  the  pre-^ 

ceding  oi^der,  that  the  vegetable  organization 

muft  form  compounds  extremely  different  from 

thofe  which  conftitute  the  foffils,  and  that  the 

chemical  phenomena  which  thefe  compounds^ 

prefent  muft  alfo  be  etitirely  different  from  the 

refults  which  we  obtain   in  treating  mineral 

fubftances.     Hence  in  the  firft  labours  which 

chemifts  have  bellowed  upon  the  vegetable  fub^ 

ftances,  they  obtained  fa^s  oppofite  in  fome 

meafure  to  thofe  which  they  had  occafion  to 

obferve  in  the  foffils^     All  the  phenomena  of 

the  analyfes  were  then  fo  much  confounded  and 

mingled  with  each  other  in  their  experimenta 

upon  thefe  organized  bodies,  that  it  required 

much  time  and  great  progreffion,  in  the  general 

theory  of  the  fcience,  before  they  were  able  to 

conceive  the  general  caufe  of  this  difference,  in 

the  complication  even  of  the  effects,  combined   ' 

by  the  analytic  action  to  which  they  fubje6led^ 

them. 

2.  One 
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2.  One  of  the  firft  and  mod  aftonifhing  data 
which  they  collefted  in  their  rude  affays  upon 
the  vegetable  fubftances,  was  the  impoffibihty 
which  they  found  of  reftoring  to  thefe  fubftances, 
when    once  altered    by    chemical  operations, 
the  original  compofition  and  nature  which  they 
had  before.      Whilft  the  mineral   compounds, 
when  analyzed  with  care,    afforded  them  prin- 
ciples which,   when  re-united  or  combined  in 
the    proportions    indicated    by   this   analyfis, 
formed  again  the  compounds  with  all  their  pro- 
perties, they  were  unable  to  obtain  any  thing 
fimilar  by   their   experiments    upon    the    ve-* 
getable  compounds ;  and  they  remained  a  long 
time  ignorant  what  was  the  reafon  of  this  phe- 
nomenon ;  fo  that  they  muft  have  defpaired  of 
ever  arriving  at  atl  €xa6i;  notion  of  the  compo- 
fition of  thofe  beings  which   thus   prefented 
them,  prior  to  the  pneumatic  doftrine,  only  an 
infoluble  problem,  an  inexplicable  enigma. 

3.  Accordingly,  the  whole  of  vegetable  che- 
miftry  was  ftill  confined  in  1784,  to  the  extrac- 
tion and  purification  of  the  different  immediate 
produ6ls  of  plants,  to  the  determining  their  rela- 
tive folvents,  to  the  fearch  for  the  means  of 
feparating  them  exa6tly,  the  feizing  the  princi- 
pal charafters  which  diftinguiilied  each  of  thefe 
produ6is,  in  order  rather  to  make  them  fubfer- 
vient  to  our  wants,  than  exa6Hy  to  appreciate 
their  nature.  Confined  during  more  (Siangan 
age  to  the  laboratories  of  phantiacy,  or  the  work- 
fliops  x)f  the  arts,  tins  part  of  chemiftry  was  oc- 

C  cu^ied 
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cupied  only  with  the  preparation  of  medicines, 
and  the  produ6lion  of  the  different  fuhftances 
ufeful  to  men  for  their  numerous  wants*  If  at 
this  period  we  had  fought  philofophical  ideas 
concerning  the  nature  of  vegetables^ in  the  ana- 
lyfis  which  the  chemifts  made  of  them,  we 
lliould  have  found  nothing  but  errors  or  hypo- 
thefes  :  and  if 'we  had  expunged  from  the  trea- 
tifes  of  chemiftry  what  related  to  pharmacology 
or  the  manufaftures^  nothing  would  havis  been 
left  for  chemical  phiiofophy* 

4.  After  the  fniiple  and  often  mechanical 
means  of  extraftion  of  the  principal  materials  of 
vegetables,  given  by  the  firft  chemifts,  with  the 
fpeciat  intention  of  forming  ufeful  medicines 
from  them,  there  was  firft  adopted,  in  order  to 
inveftigate  the  nature  of  thefe  materials,  and 
alfo  that  of  the  entire  vegetables,  the  violent 
a6Hon  of  fire,  by  diftillatien  in  the  retort  j  and  it 
was  fo  firmly  believed,  that  the  principles 
fo  obtained,  had  exifted  ready  formed  in 
them,  and  were  only  feparated  by  the  heat, 
th^t  no  other  method  of  explaining  their  vir- 
tues was  ufed,  than  that  of  attributing  them  to 
thefe  principles.  Tliis  we  particularly  remark  ia 
the  works  of  Lemery,  Geoffroy,  and  all  the 
authors  of  the  materia  medica,  from  the  end  of 
the  fcventeenlh  till  nearly  the  middle  of  the 
eighteenth  century.  The  Academy  of  Sciences 
at  Paris,  even  believed  that  one  of  the  moft 
important  and  moft  necelTary  labours  to  which 
they  ought  to  devote  thcmfelves,  was  the  aua- 
4  lyfis 
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lyfis  of  plants  by  fire;  and  nearly  thirty  fuc- 
ceffive  years  were  employed  in  the  execution  of 
this  enterprize,  recoi:dcd  and  defcribed  with 
gfeat  care  in  three  large  folio  MS.  volumes, 
preferred  in  the  library  of  the  Inftitutes,  the 
fruit  of  the  labours  of  a  Boulduc>  a  Dodart,  a 
Geoffroy^  a  Bourdeliu,  &c. 

5.  At  laft  this  method  of  analyfis  was  per* 
ceived  to  be  fallacious,  and  that  by  following 
this  route  one  was  led  afide  from  the  path  of 
truth,  for  corn  and  hemlock  afforded  produds 
almoU  fimilar  to  each  other.  The  chemifls  were 
then  for  fonie  time  totally  difcduraged,  until, 
always  tormented  by  the  almofl  exclufive  wifh  to 
extraO;  valuable  medicines  from  vegetables,  they 
adopted  a  new  courfe,  that  of  re-agents*  They 
bega.n  to  treat  vegetables  and  their  materials 
with  cold  and  hot  water,  and  with  alcohol,  to 
compare  the  different  effefts  of  thefe  two  liquors, 
Boulduc,  Hermann,  and  Cartheufer,  drew  fome 
ufeful  refults  from  this  method.  They  calcu^ 
lated  the  different  proportions  of  the  aqueous 
and  refinous  extrafts  feparate<i  by  tliis  means; 
La  Garaie  taught  the  art  of  extraftitig  the  foluble 
materials  by  means  of  cold  water  applied  to  the 
vegetables  in  a  ftate  of  minute  divifion,  with 
the  aid  of  motion  comm\inicated  by  agitators, 
and  of  obtaining  from  them  unaltere4  princi- 
ples. The  books  of  pharmacology,  and  of  the 
materia  medica,  treated  then  of  the  virtue*  of 
plants,  accordiiig  to  this  new  mode  of  analyfis; 

Vol.  VIL  E  and 
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cupied  only  with  the  preparation  of  medicinei?^ 
and  the  produ6lion  of  the  different  fuhftances^' 
ufeful  to  men  for  their  numerous  wants*     If  at 
this  period  we  had  fought  philofophical  idea^ 
concerning  the  nature  of  vegetables^ in  the  ana- 
lyfis  which  the  chemifts  made    of  them,    we 
lliould  have  found  nothing  but  errors  or  hypo- 
thefes  :    and  if 'we  had  expunged  from  the  trea- 
tifes  of  chemiftry  what  related  to  pharmacology 
or  the  manufafturesv  nothing  would  have  been 
left  for  chemical  pliilofophy* 

4.  After  the  fuiiple  and  often  mechanical 
means  of  extraftion  of  the  principal  materials  of 
vegetables,  given  by  the  firft  chemifts,  with  the 
fpecial  intention  of  forming  ufeful  medicines 
from  them,  there  was  firft  adopted,  in  order  ta 
inveftigate  the  nature  of  thefe  materials,  and 
alfo  that  of  the  entire  vegetables,  the  violent 
aftion  of  fire,  by  diftillatien  in  the  retort }  and  it 
was  fo  firmly  believed,  that  the  principles 
fo  obtained,  had  exifted  ready  formed  in 
them,  and  were  only  feparated  by  the  heat, 
th^t  no  other  method  of  explaining  their  vir- 
tues was  ufed,  than  that  of  attributing  them  to 
thefe  principles,  Tliis  we  particularly  remark  in 
the  works  of  Lemery,  Geoffroy,  and  all  the 
authoi-s  of  the  materia  medica,  from  the  end  of 
the  fcventeenlh  till  nearly  the  middle  of  the 
eighteenth  century.  The  Academy  of  Sciences 
at  Paris,  even  believed  that  one  of  the  moft 
important  and  moft  necelTary  labours  to  which 
they  ought  to  devote  thcmfelves,  was  the  aua- 
4  lyfis 
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Ijfis  of  plants  by  fire;  and  nearly  thirty  fuc-^ 
ceffive  years  were  employed  in  the  execution  of 
t:lis  enterprize,  recoi:dcd  and  defcribed  with 
gfteat  care  in  three  large  folio  MS.  volumes, 
preferved  in  the  library  of  the  Inftitutes,  the 
fruit  of  the  labours  of  a  Boulduc>  a  Dodart,  a 
Geoffroy^  a  Bourdeliu,  &c. 

5.  At  laft  this  method  of  analyfis  was  per* 
ceived  to  be  fallacious,  and  that  by  following 
this  route  one  was  led  afide  from  the  path  of 
truth,  for  com  and  hemlock  afforded  produds 
almoU  fimilar  to  each  other.  The  chemifts  were 
then  for  fome  time  totally  difcouraged,  until, 
always  tormented  by  the  almoft  exclufive  wifli  to 
extraO;  valuable  medicines  from  vegetables,  they 
adopted  a  new  couirfe,  that  of  re-agents.     They 
began  to  treat  vegetables  and  their  materials 
ynth  cold  and  hot  water,  and  with  alcohol,  to 
compare  the  different  efFefts  of  thefe  two  liquors. 
Boulduc,  Hermann,  and  Cartheufer,  drew  fome 
ufeful  refults  from  this  method.     They  calcu- 
lated the  different  proportions  of  the  aqueous 
and  refinous  extrafts  feparated  by  this  means. 
LaGaraie  taught  the  art  of  extraftitig  the  foluble 
materials  by  means  of  cold  water  applied  to  the 
vegetables  in  a  ftate  of  minute  divifion,  with 
the  aid  of  motion  comm\inicated  by  agitators, 
and  of  obtaining  from  them  unaltere4  princi- 
ples.    The  books  of  pharmacology,  and  of  the 
materia  medica,  treated  then  of  the  virtue*  of 
plants,  according  to  this  new  mode  of  analyfis ; 
Vol.  VII.  E  and 


50  VEGETABLE  ANALYSll. 

and  the  fifst  error,  proceeding  from  the  tiltetiiig 
aflion  of  the  fire,  being  fucceffively  corredled  by 
fefs  erroneous  refults,  gradually  disappeared* 

6.  A  little  after  the  middle  of  the  eigitce»tli 
century,  Baccari,  in  Italy,  and  Keffel-Meyer^   in 
Gertnany,  found  in  the   application  of   iX^^i 
water,    a    new  mode   of  analyzing  the  fari^* 
of  corn,  and  dif covered  the  glutinous  hiatt:^r) 
the  new  vegeto-animal  .principle,   a  difcov^ry  ' 
*which  animated  the  chemifts  with  new  coura^^* 
Rouelle  who,  in  his  courfe,  had  already  add^^ 
much  to  Boerhaave's  beautiful  fcheme  of  the  v^* 
getable  analyfis,   was  the  firft  who  diftinguiih^^ 
witli  more  care  thfe  immediate  materials  of  veg^^ 
tables,    divided  and  characterized  the  differe^^ 
kinds   of  extrafts   by  better   known    proper  ^"^ 
ties;  difcovered  the  glutinous  matter  in  thegre^^ 
leaves,  compared  the  gums  and  the  fugar  wi*^*^ 
the  ftarch;    publiflied  in  his  proceftes  a  mo:^^ 
complete  and   efpecially    a    more  methodic-^* 
flcetch  of  vegetable  analyfis  than  had  till  the^^ 
been  exhibited,  and   re-aniiiiated  the  hopes  or> 
the  labourers  of  chemiftry.     Bucquet,  my  firl^ 
mafter,  whofe  life  was  too  fliort  for  fhe  ^ntereft^ 
of  fcienc^,  publiflied  in  the  year  1773,  under  th€r 
modeft  title^  ^f  IntroduBion  ^  V&tude  de^  corps 
natureis  tivis  du  rhgne  vigital^  a  work  of  the 
higheft  value  for  the  order  which  reigns  in  it, 
and  the  defcription  of  the  numerous- parts  rela- 
tive to  the  chemiftry  of  plants.     At  this  period 
every  thing  was  difpofed  for  mor^  important 
difcoveries. 

7.  The 
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'  It.  The  pneumatic  chemiftry  then  began  to 
arife,  when  Prieftley  and  Chaulnes  examined 
the  acid  gas,  then  termed  Jixed  air^  produced 
and  difengaged  during  the  vinous  fermentation, 
and  convinced  themfelves  that  it  was  the  fame 
as  thai  which  Black  had  found  in  chalk  and  the 
alkalis.  Already  in  17^4,  Macbride  had  ad^ 
mitted  its  prefence  in  vegetables,  in  a  manner 
too  precipitate  indeed,  but  ingenious,  and  cal- 
culated to  give  an  ufeful  impulfe  to  the  minds  of 
men,  and  had  attributed  the  putrid  decompo- 
sition to  its  difengagement;  accordingly  to  him, 
nothing  more  was  required  than  to  prevent  this 
difengagement,  or  to  reftore  this  principle  to 
Tegctables,  in  order  to  prevent  or  cotreft  their 
ieptic  alteration.  Though  this  firft  introduftion 
of  the  pneumatic  chemiftry  into  the  analyfis  of 
vegetables,  from  1764  to  1784,  gave  rife  only 
to  falfe  notions,  it  was,  howevef,  of  fervjce  to 
.the  fcience  by  the  difcoveries,  infulated  and 
incoherent  indeed,  which  it  produced.  The 
epocha  of  the  dilcovery  of  the  nature  of  water^ 
followed  foon  by  that  of  the  nature  of  fixed  air, 
which  was  found  to  be  carbonic  acid,  was  a 
flaih  of  light  for  vegetable  analyfis.  Lavoifier, 
by  examining  the  products  of  the  combuftion 
of  oil  and  of  alcohol ;  by  obtaining^more  water 
than  their  own  Aveight  amongft  thefe  produfts, 
as  well  as ^  a.  remarkable  quantity  of  carbonic 
acid  gas  ;  by  ftudying  with  equal  care  the  phe- 
noi^iena  of  vinous  fermentation,  opened  a  new 
path)  and  threw  a  great  light  upon  .the  vegeta- 
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and  the  fifst  error,  proceeding  from  tlietiltetin^ 
a6lion  of  the  fire,  being  fucceffively  corredled  by 
fefs  erroneous  refults,  gradually  dilappeared* 

6.  A  lilfle  after  the  middle  of  the  eigitecttth 
century,  Baccari,  in  Italy,  aiid  Keffel-Meyer,   v^ 
Gertnany,  found  in  the   application  of   coW 
water,    a    new  mode   of   analyzing  the  fari^* 
of  corn,  and  dif covered  the  glutinous  niatt^^> 
the  new  vegeto-animal  .principle,   a  difcov^  ^y 
*which  animated  the  chemifts  with  new  coura^^^* 
Rouelle  who,  in  his  courfe,  had  already  add^^ 
much  to  Boerhaave's  beautiful  fcheme  of  the  \^^*. 
getable  analyfis,  was  the  firft  who  diftinguiih^^ 
witli  more  care  thfe  immediate  materials  of  veg^'* 
tables,    divided  and  characterized  the  differer^^ 
kinds   of  extrafts   by   better   known    propeJ^*^ 
ties;  difcovered  the  glutinous  matter  in  the  gree:^ 
leaves,  compared  the  gums  and  the  fugar  wit  J^ 
the  ftarch;    publiflied  in  his  proceftes  a  mor^ 
complete  and   efpecially    a    more  methodical 
flcetch  of  vegetable  analyfis  than  had  till  then 
been  exhibited,  and   re-animated  the  hopes  of 
the  labourers  of  chemiftry.     Bucquet,  my  firft    - 
noafter,  whofe  life  was  too  fliort  for  the  interefts 
qf  fcience,  publiflied  in  the  year  1773,  under  the 
modeft  title^  x>f  Introdu8ion  ^  V&tude  des  corps 
natureis  tifis  du  rhgne  vSgitaly  a  work  of  the 
higheft  value  for  the  order  which  reigns  in  it, 
and  the  defcription  of  the  numerous  parts  rela- 
tive to  the  chemiftry  of  plants.     At  this  period 
every  thing  was  difpofed  for  more  important 
difcoveries. 

7.  The 
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'  %  The  pneumatic  chemiftry  then  began  to 
arife,  when  Prieftley  and  Chaulnes  examined 
the  acid  gas,  then  termed  ^xed  air^  produced 
and  difengaged  during  the  vinous  fermentation, 
and  convinced  themfelves  that  it  was  the  fame 
as  thai  which  Black  had  found  in  chalk  and  the 
alkalis.  Already  in  17^4,  Macbride  had  ad-^ 
mitted  its  prefence  in  vegetables,  in  a  manner 
too  precipitate  indeed,  but  ingenious,  and  cal- 
culated to  give  an  ufeful  impulfe  to  the  minds  of 
men,  and  had  attributed  the  putrid  decompo- 
lition  to  its  difengagenient;  accordingly  to  him, 
nothing  more  was  required  than  to  prevent  this 
difeugagement,  or  to  reftore  this  principle  to 
iTgctables,  in  order  to  prevent  or  cotreft  their 
feptic  alteration.  Though  this  firft  introduftion 
of  the  pneumatic  chemiftry  into  the  analyfis  of 
vegetables,  from  1764  to  1784,  gave  rife  only 
to  falfe  notions,  it  was,  howevef,  of  fervjce  to 
the  fcience  by  the  difcoveries,  infulated  and 
incoherent  indeed,  Avhich  it  produced.  The 
epocha  of  the  dilcovery  of  the  nature  of  water^ 
.  followed  foon  by  that  of  the  nature  of  fixed  air, 
which  was  found  to  be  carbonic  acid,  was  a 
flaih  of  light  for  vegetable  analyfis.  Lavoifier, 
by  examining  the  produdts  of  the  combuftion 
of  oil  and  of  alcohol ;  by  obtaining^more  water 
than  their  own  weight  amongft  thefe  produfts, 
iU5  well  as;  a  remarkable  quantity  of  carbonic 
acid  gas  ;  by  ftudying  with  equal  care  the  phe- 
ncHnena  of  vinous  fermentation,  opened  a  new 
.  path,  and  threw  a  great  light  upon  .the  vegeta- 
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and  the  fifst  error,  proceeding  from  the  lalteting 
a6lion  of  the  fire,  beiirg  fucceflively  corredled  by 
jefs  erroneous  refults,  gradually  dilkppeared* 

6.  A  little  after  the  middle  of  the  eighteenth 
century,  Baccari,  in  Italy,  and  Keffel-Meyer,  in 
Gerlnany,  found  in  the  application  of  cold 
water,  a  new  mode  of  analyzing  the  farina 
of  corn,  ahd  difcdvered  the  glutinous  matter, 
the  new  vegeta-animal  .principle,  a  difcovery 
\«rhich  animated  the  chemifts  with  new  courage. 
Rouelle  who,  in  his  courfe,  had  already  added 
much  to  Boerhaave's  beautiful  fcheme  of  the  ve* 
getable  analyfis,  was  the  firft  who  diftinguiihed 
with  more  care  thie  immediate  materials  of  vege-^ 
tables,  divided  and  charafterized  the  different 
kinds  of  extrafts  by  better  known  proper- 
ties; difcovered  the  glutinous  matter  in  the  green 
leaves,  compared  the  gums  and  the  fugar  with 
the  flarch;  publifhed  in  his  proceffes  a  more 
complete  and  efpecially  a  more  methodical 
fketch  of  vegetable  analyfis  than  had  till  then 
been  exhibited,  and  re-animated  the  hopes  of 
the  labourers  of  chemiflry.  Bucquet,  my  firfi 
mafler,  whofe  life  was  too  lliort  for  the  interefts 
Qf  fcience,  publifhed  in  the  year  1773,  under  the 
modefl  title^  ^f ' Introdu8ion  ^  V&tude  des  corps 
naturets  tivh  du  rhgne  vSgital^  a  work  of  the 
higheft  value  for  the  order  which  reigns  in  it, 
and  the  defcription  of  the  numerous  parts  rela- 
tive to  the  chemiflry  of  plants.  At  this  period 
every  thing  was  difpofed  for  more  important 
difcoveries, 

7.  The 
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'  f.  The  pneumatic  chemiftry  then  began  to 
arife,  when  Prieftley  atid  Chaulnes  examined 
the  acid  gas,  then  termed  ^cre^?  air^  produced 
and  difengaged  during  the  vinous  fermentation, 
and  convinced  themfelves  that  it  was  the  fame 
as  thalwhiqh  Black  had  found  in  chalk  and  the 
alkalis.  Already  in  17^4,  Macbride  had  ad^ 
liiitted  its  prefence  in  vegetables,  in  a  manner 
too  precipitate  indeed,  but  ingenious,  and  cal- 
culated to  give  an  ufeful  impulfe  to  the  minds  of 
men,  and  had  attributed  the  putrid  decompo- 
(ition  to  its  difengagement ;  accordingly  to  him, 
nothing  more  was  required  than  to  prevent  this 
difengagement,  or  to  reftote  this  principle  to 
vegetables,  in  order  to  prevent  or  cotreft  their 
feptic  alteration.  Though  this  firft  introduftion 
of  the  pneumatic  qhemiftry  into  the  analyfis  of 
vegetables,  from  1 764  to  1784,  gave  rife  only 
to  falfe  notions,  it  was,  however,  of  fervice  to 
.the  fcience  by   the  difcoveries,    infulated  and 

.incoherent  indeed,   which   it   produced.     The 
epocha  of  the  difcovery  of  the  nature  of  water^ 

.  followed  foon  by  that  of  the  nature  of  fixed  air, 
which  was  found  to  be  carbonic  acid,  was  a 
flafli  of  light  for  vegetable  analyfis.  Lavoifier, 
by  examining  the  products  of  the  combuftion 
of  oil  and  of  alcohol ;  by  obtainin^more  water 

•than their  own  weight  amongft  tbefe  produfts^ 
^as  well  as^  a  remarkable  quantity  of  carbonic 

.  acid  ijas  ;  by  Undying  with  equal  care  the  phe- 
non^na  of  vinous  fermentation,   opened  a  new 

.  path)  and  threw  a  great  light  upon  .the  vegeta- 
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blc  compofitian;  explained  the  nalitre  and  tliC 
fource  of  the  produds  which  till  then  had  been 
extra6led  by  means  of  fire,  why  they  could  not 
be  contained  in  the  vegetables  previous  to  this 
aftion,  how  they  were  formed.  Thus  the  firft  ac- 
curate notion  of  the  organic  compounds  prefent- 
ed  itfelf.  Since  this  illuftrious  period  the  fteps 
of  the  chemifts,  which  halted  before,  have 
become  fteady ;  the  fcience  has  proceeded  from 
difcovery  to  difcoyery.  There  has  particularly 
refulted  from  it  an  ingenious  and  ufeful  com- 
parifon  between  the  different  means  of  analyfis 
tin  then  employed,  that  by  fire,  by  combuftion, 
by  diftillation,  by  fermentation.  Hence  alfo 
arofe  the  fimple  idea  of  vegetable  compofition, 
which  will  be  traced  in  one  of  the  fubfequent 
articles.  My  defign  here  is  merely  to  prefent 
in  a  fingle  point  of  view,  and  under  a  finglc 
feature,  the  refult  of  Lavoifier's  labours  upon 
vegetables* 

8.  All  the  difcoverics  relative  to  vegetable 
analyfis,  which  have  been  made  either  fome 
years  before  1784,  or  fince,  may  be  referred  ta 
the  new  ideas  difFufed  by  Lavoifier,  of  which 
they  are  only  approximations  and  neceffary  con- 
fecjuences.  It  is  in  this  order  that  we  ought  to 
place  thofe  of  Bei-gman  and  of  Schecle,  efpe- 
cially  of  the  latter,  who  has  done  more  towards 
the  improvement  of  this  analyfis,  than  all  the 
chemifts  colleAively  had  done  from  the  com- 
mencement of  their  labours.  Prior  to  thefe. 
;6sarcely  two  or  tferee  vegetable  acids  different 

from 
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from  each  other  were  known.  In  177S,  Berg- 
man difcovered  the  converfion  of  fugar  into  a 
particular  acid  by  means  of  the  nitric  acid,  and 
Scheele  foon  found  that  this  acid  was  the  fame 
as  that  of  forrel ;  and  from  this  firft  fource  of 
the  artificial  fabrication  of  a  vegetable  acid 
have  proceeded  many  other  fimilar  difcove- 
ries.  The  laft  mentioned  chemift  fucceffively 
difcovered  the  particular  exiftence  of  the  citric; 
the  inalic,  the  gallic,  the  facchla6lic  acids,  and 
gave  occafion  to  the  fucceffive  labours  of 
Crellj,  Hermftaedt,  Weftrumb,  Kofegarten,  and 
Brugriatelli/ relative  to  the  formation,  the  re- 
femblance,  the  difference,  and  the  mutual 
converfion  of  the  acids;  difcoveries  which 
have  furniflied  the  French  chemiftry  with  the 
opportunity  of  applying  its  do6lrine  in  fo  happy 
a  manner,  as  we  lliall  foon  fee,  to  the  nature  and 
compofition  of  all  the  vegetable  fubftances.  I 
do  not  here  fpeak  of  many  other  particular  fa 6ls 
which  we  owe  to  the  fame  Swcdifli  and  German 
chemifts,  and  Miiich  I  fliall  have  occafion  tq 
quote  elfewhere* 

9.  During,  or  fliortly  after,  thefe  ufeful  difco- 
veries of  the  Swedifh  and  German  chemifts^ 
Ingenhoufz  and  Seiinebier,  examined  the  elaf- 
tic  fluids  exhaled  from  plants,  the  aftion  of 
vegetables  upon  different  kinds  of  gas,  their 
influence  upon  the  air,  and  that  of  this  fluid, 
of  '^vaterj  and  of  light  upon  the  vegetables. 
Their  lahours  approach  in  a  Angular  manner 
to  the  flrft  data  found  by  Lavoifier;  and  thcrtigh 
^Ijey  had  taken  routes  entirely  contrary,  they  iu 
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ibme  meafure  met  in  the  career  which  they  ha4 
run,  by  beginning  each  at  oppofitc  extremities. 
Hence  refults  the  pioft  beauiiful  conformity 
that  can  be  found  in  the  hiftory  of  the  fciences  j 
and  it  is  froni  g,  comparifon  of  the  colleftive 
^nafs  of  their  labours,  that  the  im^portant'  ap- 
plication  has  fprung  which  ha^  began  to  be 
jnad^  of  the  truths  of  chemiftry  to  the  pheno- 
mena of  vegetatiqn.  It  h  from  this  period  that., 
the  h^ppy  revolution  that  has  been  effefted  in 
vegetable  phyfics  truly  dates  itfelf ;  ^  revolution, 
the  adual  ftate  of  which  1  fliall  deliiteate, 
after  having  confidered  all  t\xe  fads  which  con- 
llitute  the  whole  of  the  analyfis  qf  plapts  which 
at  pr^fent  exift. 

10.  Citizen  BerthoUet  has,  on  his  part,  ren» 
dered  the  moft  important  fef  vices  to  vegetable 
analyfis.  His  labours  upon  the  oxigenated  mur;* 
q.tic  acid  led  him,  in  escaminirfg  its  adion  upon  the 
vegetable  colouring  fubftauces,  to  determine  its 
nature,  and  the  divejfities  of  its  colours,  to  ex- 
plain their  alterations  by  the  air,  ai^d  to  undef-r 
ftand  the  remarkable  influence  of  oxigen  upon 
the  oils,  which  it  thickens,  and  caufes  to  pafs  into 
the  ftate  of  butter  or  wax.  By  other  experi- 
ments and  refearches,  he  has  difcovered  the  flow 
and  fpontaneous  decompofition  of  the  tartarous 
and  acetous  acids,  and  of  their  faltsf  dif-r 
folved  in  water,  the  portion  of  potrafh  ready 
formed,  which  the  firft  contains,  the  attraction  of 
the  colouring  piattcfs  for  alumine,  and  for  jthe 
oxide  of  tin,  the  decompofition$  of  th6  tartritc 

of 
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ofantimony^  atid  of  the  fuper-oxigen'ated  mu- 
riate of  mercury  by  the  deco6lions  of  Peruvian 
bark^.  May  I  be  allowed  to  rank  myfelf  amongft 
the  lift  of  chemifts  who  have  improved  the  vege- 
table analyfia,  on  account  of  the  refults  which 
I  have  publiflied  in  various  particular  differta- 
tfons,  relative  to  the  different  coloration  of  the 
extractive  matters  by  different  proportions  of 
oxigen ;  concerning  the  properties  of  the  ex- 
trafts  defcribed  in  my  analyfis  of  the  Peruvian 
bark ;  concerning  the  converfidn  of  the  ligneous 
fubftance  into  fev^ral  acids  by  tne  nitric  acid ; 
concerning  the  feparation  of  elaftic  caoutchouc 
from  the  juice  of  the  hevasa  expofed  to  the  air ; 
concerning  the  reciprocal  a6lion  ofthe  nitric, 
fulphuric,  muriatic  acids,  and  the  vegetable' 
fubftances.  I  have,  moreover,  undertaken  an 
extenfive  courfe  of  inquiries  upon  vegetable 
analyfis  in  general,  in  conjundion  with  Citizen 
Vauquelin,  of  which  I  iliall  exhibit  fome  por- 
tions in  this  work,  though  thefe  inquiries  are 
yet  far  from .  being  completed.  I  pafs  over  in 
filence  a  great  number  of  other  trails  in  the  hif- 
tory  of  vegetable  chemiflry,  and  the  difco verier 
which  we  ov\re  to  M.  Prouft,  to  Petletier,  to 
Citizen  Chaptal,  who  has  rendered  great  fer- 
vices  to  the  chemical  arts  relative  to  thefe 
fubftances,  to  Citizens  Deyeux  and  Vauqu^lin, 
and  to  feyeral  other  chemifts,  as  thefe  liifts  will 
find  their  place  in  moft  ofthe  fubfequent  arti- 
cles,  and  as  moft  of  them  do  njt  prefent  that 
g^nejiality  of  fefults  which  alone  can  make  them 
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be  Gonfidered  here  as  liaving  influenced  the 
progrefs  of  this  part  of  the  fcience.  My  in- 
tention was  here  only  to  announce  or  exhibit 
the  moft  prominent  traits  of  different  epochas 
of  the  analyfis  of  vegetables,  thofc  which  have 
really  changed  the  face  of  the  fcience,  and  have 
raifed  it  to  that  degree  of  elevation  at  which  il; 
has  arrived. 

AUTICLE   II. 

* 

Of  the  different  Methods  of  Vegetable  Anali/Jts, 
compared  with  each  other. 

1.  FROM  what  has  been  explained,  though 
T-ery  fuccindly,  in  the  preceding  article,  it 
refults,  that  at  the  different  periods  through 
/which  the  art  of  chemifliy  has  in  fome  meafure 
pafTed  before  it  arrived  at  that  period  of  im-> 
provement  which  it  now  h^s  attained,  the  me-» 
thods  of  analyfing  vegetables  muft  have  varied, 
and  aftually  have  varied.  However,  nothing 
has  been  loft  in  this  refped  ;  even  the  faults  of 
the  antient  methods  have  been  turned  to  advan^ 
tage ;  ufeful  inductions  have  been  drawn  from 
them  towards  the  eftablifliment  of  new  ones ; 
they  have  been  compared  with  each  other,  and 
this  comparifon  itfelf  has  furnifhed  new  and 
fometimes  unexpected  lights.  In  proportion  as 
1  y  rectifying  its  errors,  chemiftry  has  created 
new  methods,  it  has  not  entirely  abandoned  the 
ancient  ones ;  it  h^  refumed  them  under  a  new 

point 
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ppint  of  view,  and  corre6led  them ;  fd  that  even 
the  inaccuracies  of  their  refults  have  then  given 
pjiace  to  pofitive  data.     Thefe   methods   have 
therefore  mutually  checked  each  other. 
'  S.    When  we  confider,   under  one  point  of 
view;  all  that  has  been  done  more  than  a  cen- 
tiiry  paft  relative  to  the  analyfis  of  vegetables, . 
and  bring  together  the  different  means  fuccef- 
fively  employed  for  inveftig^ting  the  nature  of 
plants,  we  may  refer  all  the  modes  of  ti-eating 
them  that  have  been  adopted,  to  eight  general 
methods ;  namely, 

a.  The  natural  mechanical  analyfis. 

b.  The  artificial  mechanical  analyfis. 

c.  The  analyfis  by  diftillation. 

d.  The  analyfis  by  combuftion. 

e.  The  analyfis  by  water^ 

/.  The  analyfis  by  the  acids  and  the  alkalis. 

g.  The  analyfis  by  alcohol  and  the  oils. 

//.  The  analyfis  by  fermentation. 

By  giving  a  concife  notion  of  the  opera- 
tions and  ufes  of  each  of  thefe  kinds  of  ana- 
lyfis, we  do  not  yet  attempt  to  determine  with 
exa^tnefs  the  chemical  properties  of  vege- 
table fubfl;anceSf  This  fubjeft  belongs  to  the 
third  order  of  fads,  which  fliall  be  treated  of  in 
particular  after  this ;  but  we  only  continue  to 
exhibit  the  means  which  chemifi:^'  have  taken  in 
order  to  ?irrive  at  the  knowledge  of  thefe  pro- 
perties, and  acquire  an  accurate  idea  of  the 
diflference  between  vegetable  and  foflil  fub- 
fiances ;  in  a  word,  it  is  only  a  fequel,  and  one 

of 
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of  the  neccflary  portions  of  the  hiftorical^  part 
\»^hich  forms  the  general  fiibjeft  of  the  fovtr 
articles  cppiprehendj^d  \n  this  fecond  order  of 
fafts, 

3.  Though  the  feparation  of  the  different 
fubftances  of  which  vegetables  are  compofed, 
pffeded  by  piechanical  means,  is  not  really 
comparable  with  the  means  of  chemical  ana- 
Jyfis,  I  rank  it  ajriongft  the  methods  of  analyzing 
plants,  becaufe  it  a6lua}ly  fervcs  to  infulate 
the  materials  of  which  they  are  conftituted. 
This  firft  means  I  term  the  natural  tn^ckanical 
analyjis,  becaufe  it  is  eife^led  by  nature,  When 
any  proper  or  particular  humour  fwells  the  vef- 
fels  or  refervoirs  in  which  it  is  contained,  a|id 
cannot  remain  longer  in  them  on  aceounf:  of 
its  fuperabundance,  it  breaks  the  memb|-anou^ 
walls  which  gontain  it ;  it  runs  out  fpoiita-* 
neoufly,  and  appear^  on  the  outfide  of  the  plant 
in  the  form  of  an  excretion.  Naturalifts  an4 
Chemift^  avail  thcmfelves  of  this  circumftance, 
in  order  to  colleft  and  ejjamine  the  produ6ls  of 
thcfe  ejjc lotions  as  materials  of  the  vegetable^ 
which  affofd  them :  frequently  they  even  in- 
creafe  tlieif  abundance,  by  enlarging  the  na- 
tural orifices  through  which  thcfe  liquids  flow 
out,  or  by  mailing  artificial  orifices.  In  this 
manner  are  obtained  tiiefap,  the  gums,  the  fac- 
pharine  juice,  manna,  the  Volatile  oils,  the  re-, 
lins,  caoutchouc,  &c. 

4.  I  confider  as  the  fecond  method,  which  I 
term  artificial  mechanical  analyjis^  the  extrac- 
tion 
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tlon  -  of  the  different  fubftatnces  which  are 
obtained  by  breaking  the  c^ells  or  the  vef- 
fels  by  various  mechanical  inftmments  dif- 
ferently difpofed,  according  to  the  nature  >and 
|:exturie  of  the  plants,  fach  as  mortars,  files, 
preffes,  mills,  &c.  It  is  in  this  manner  that 
we  obtain  the  juices  of  plants,  the  mucilageaf^' 
the  fixed  or  volatile  oils.  This  method,  by  which' 
not  only  tl^e  liquids  afe  feparated  from  the  fo^ 
lids,  but  alfo  the  different  juices  ;  oily,  mucous, 
pxtraftive,  coloured,  acid,  faccharine,  &c.  and 
the  different  parenchymas,  Jamellated,  fibrous, 
the  grofs  fecula,  or  the  fin^  and  amylaceous  fe^ 
cula,  is  one  of  the  firft  that  are  employed  upon 
vegetables  in  lorder  to  obtain  their  different  cou- 
ftituent  materials.  It  poffeffes  the  advantage 
of  not  changing  the  nature,  or  producing  any 
dteratioh  in  the  materials,  and  of  affording 
them  fucji  as  they  are  in  the  vegetables;  it  is 
inuch  employed  in  the  arts. 

5.  The  analyfis  by  diftillation  is,  as  I  have  al- 
ready obferyed,  the  firft  means  M^hich  chemifts 
have  employed;  and  for  a  long  time  it  was  the 
only  one*  The  vegetables  were  fitft  diftilled  with 
a  gentle  fire  on  the  water-bath,  in  order  to  ex- 
tra6l  the  water  of  vegretation ;  and  treated  in  boil- 
ing  water  to  obtain  the  volatile  oil.    They  were 
put  into  retorts  of  ftone-ware  or  iron,  to  which 
a  receiver  wa§  adapted,   in  which  were  con- 
denfed  the  more  or  lefs  faline  phlegm,  the  oil  or 
oils,    the  volatile    fait,    or    the   Carbonate  of 
ammonia,    of  tbofp  vegetables    that    afforded 

any. 
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any.  .  Since  the  new  difcoveries,  there  has  beeq 
added  to  it  an  apparatus  for  colle6ling  the  elafiic 
fluids  that  are  difengaged  at  the  fame  time  witU 
the;  preceding  products;  there  remains  a  coal 
more  of  lefs  denfe  or  rarefied,  retaining  or  hav- 
ing loft  the  forni  of  the  firft  vegetable  fubftance 
which  has  been  decompofed.     This  is  a  really 
falft  pr  complicated  analyfis,  which  gives,  as  I 
have  already  announced,  fubftances  formed  by 
the  adtion  of  the  fire  itfelf,  which:  do  not  exiil 
in  the  vegetable,    and    are    manifeftly    com- 
pof(?d  by  th§  influence  of  the  caloric   upon 
the  $rft  conftitifeut  matter  of  the  vegetables* 
At  prefent  it  h  employed  only  for  the  purpofe 
of  <;omparing  and   oppofing   its  effe^ls  with 
thofe  of  the  other  analvtic  methods,  and  de* 
ducing  from  this  comparifon  of  the  liquids  and^ ' 
Iblids  of  vegetables,  th^  differences  or  analogies 
which  thefe  may  prefent,  either  in  the  different 
fpecies  of  plants,  or  in  the  different  fubftances 
of  each  plant:  alone,  it  would  merit  no  con* 
fidence.     Combined  with  other  analyfes,   thi^ 
may  afford  great  lights  and  very  ufeful  yefults, 
as  will  appear  very  clearly  when  \ve  fhall  come 
to  develop  the  nature  of  the  influence  which 
caloric  exerts  upon  thefe  organized  beings,  ancj 
upon  the  matters  of  which  they -are  compofed. 
The  Pneuniatic  Chemiftry  has  particularly  ferved 
to  render  thi^  mode  of  analyfis  ufeful. 

6.  When  we  burn  plants  or  their  prodiifts, 
it  is  fufficiently  known  that  all  thefe  fubftances 

arc  more  or  lefs  combuftible.     It  is  not  merely 

...  ......  ^ 

.     .  ^  .  >*ith 
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"With  the  intention  of  obferving,  (which  ho^v- 
ever  ought  not  to  be  neglefted)  the  mode  of 
their  combuftibility,  the  form  and  the  nature 
of  their  flame,  their  fmoke,  or  their  odour, — bat 
particularly  in  order  to  determine  the  quantity 
of  coal  which  they  are  capable  of  yielding,  the 
nature  of  the  coal,  denfe  or  rare,  heavy  or 
light,  porous » or  folid,  eafy  or  difficult  to  be 
burnedy  faline  or  not  faline  ;  to  afcertain  by  in- 
cineration the  proportion  and  the  properties  of 
the  aflies  which  they  yield,  the  quantity  and 
the  nature  of  the  aihes  which  they  contain, 
efpecially  that  of  which  alkali  fonns  part,  as 
aifo  the  metals  or  the  metallic  oxides  which  may 
be  concealed  in  them.  This  combujtion  h  per- 
formed either  in  caft-iron  veflels,  in  which  the 
a6iion  of  the  fire  is  moderated  by  fmothering 
it,  by  which  means  we  obtain  c<)ak  or  allies  not 
completely  burned,  and  more  or  Irfs  oiJy,'which 
^vere  formerly  termed  fixed  falts,  prepared  after 
the  manner  of  Tachcnius^j  or  it  is  performed 
in  the  manner  in  which  wood  is  burned  in:  new 
furnaces,  Oir  on  ^  clean  hearth,  upQn.a  grate  of 
earth  or » wrought  iron..  It  is.  by  this  procefi 
that  alkalis  are  obtaified.  ...  .      ; 

7.  The  wndlxffis  by  meaNs. of  riiater^  confiRs 
in  applying  in  general  this  Hquid:tp. vegetables, 
or  to  the  different  p?[rt 3  of  pl^nt^ia. order  to  fe- 
parate  from  them  whc^teyer  foluble;matter  they 
contain.  Under  this  point:  <>f  tyiQ.^^>  i^H.  the  hn- 
mediate  materials  of  ,<lVif(st  h^ings;  have  been 
divided  into  two  claffes;,  the  Qnf2  of  fubftances 

foluble 
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Soluble  lit  tv^ater ;  the  other  of  infoluble  fub- 
ftances:  endeavours  have  fceeh  toade4o  detef"* 
mine  the  relative  proportion  of-  thefe  two 
ikinds  of  fubftances.  Water  may.  be  employ^ed 
in  five  ways  iipon  vegetable  fubftances.  Either 
they  are  left  to  foak  in  this  liquid  cold,  which 
h  termed  maceration^  or  cold  infujion.  In  the 
fecond^  thefe  fubftances  are  put,  divided,  and  in 
the  ftate  df  a  tnofe  ot  lefs  fine  powder,  into  large 
quantities  of  >vaterj  in  which  they  are  agitated 
for  a  longer  or  iliorter  time  by  meaiis  df 
agitators^  This  was  the  method  of  La  Garaie, 
by  which  he  obtained  beautiful  extra6l9^  which 
he  improperly  called  effential  falts.  Accord- 
ing to  a  third  procefs,  hot  or  boiling  .water  is 
poured  upon  the  vegetables  or  their  produ6iSj 
and  fuffered  to  cool  upon  them  :  this  is  called 
infufion.  A  fourth  confifts  in  heating  water 
flowly  dnd  gently  upon  thefe  bodies,-  and  con* 
ftitutes  digeftion,  which  draws  out  more  of  the 
matter  than  infufion,  and  extrad;s  even  more 
than  maceration,  in  the  method  of  La  Garaie. 
Laftly,  the  fifth  method  is  decoftion;  that 
is  to  fay,  the  operation  in  which  water  is 
made  to  boil    upon   the  vegetable  fubftance* 

^This:laft  fpecies  of  a6tion  takes  away  much 
more  matter  from  the  plants  than  the  four  firft; 
but  befides  that,  it  fufes  dnd  carries  away 
fevetal    without  dilTdlvir!^    them;  ^and    alfo 

.  tears^  aw^y  others  from  the  folid  -textute,  and 
hoid$    them    only^ -^r  a;  time-fufj^ended;    it 

•  x^hanges^  the  4iatii^(&-of  the  vegetable  fubftanees 

.  ^       :  to 
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to  a  certfchi  degree,  altOrs  their  compofitton, 
deftrdys  the  equilibrium  of  their  principles,  and 
dbes  riot  afford  the  materials  which  the  boiling 
water  diffolves,  without  caufing  them  to  expe- 
rience a  yeJy  remarkable  alteration. 

Q>  The  aualyfis  of  vegetables  bj/  the  acids  and 
the  alkalis  does  not  belong,  as  was  formerly  be- 
lieved, folely  to  .the  menftrual  analyfis,  or  the 
a^lion  of  the  fimple  folvents*  The  acids  and 
the  alkalis,  at  leaft,  unlefs  very  much  diluted 
with  water  (for  in  this  cafe  they  fcarcely  ai5l  in 
any  other  manner  than  as  folvents),  -produce  a 
very  great  alteration  in  the  materials  of  veget- 
ables. When  they  are  ftrong  and  concentrated, 
they  fuddenly  change  the  equilibrium  of  the 
compofition  of  thefe  materials;  they  change 
their  nature ;  and  if  we  Ihould  afterwards  take 
thefe  materials  thus  changed  for  the  true  prin* 
ciples  of  vegetables,  we  Ihould  commit  the 
fame  error  as  Was  committed  by  the  clic- 
mifts,  wlien  they  believed  that  the  products 
of  the  diftillation  of  vegetables  exifted  ready 
formed  in  them,  previous  to  the  a^ion  of  the 
fire.  Without  explaining  here  how  thefe  Angu- 
lar alterations  of  the  vegetable  fubftance  pro- 
-duced  by  the  acids  and  the  alkalis  are  effeSed, 
which  will  he  examined  in  detail  in  the  order 
of  fa6te  that  will  follow  the  preferit,-— it  is  fuffi- 
cient  to  know  that  the  modern  chemifts  have 
•fbiind,  from  thed^ta  of  the  pneumatic-doflrine, 
the  'true  Ciaufe  of  -thefe  Alterations,  and  thsrt'  h 
has  led  them  to  a  bett*F  tenowtedge^^f  the  ve- 
-4  getable 
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getable  compounds,  than  could  have  bcefi  hoped 
for  prior  to  the  eftablifliment  of  this  do6lrine. 
Since  this  important  difcovery,  the  aftion  of 
the  acids  and  of  the  alkalis  is  no  longer  at- 
tended with  obfcurity,  and  they  have  even  be- 
come one  of  the  moft  valuableand  moft  ufeful 
inftruments  of  analyfis  that  can  fee  employed, 
in  order  to  determine  the  vegetable  compofition 
with  accuracy. 

9,  By  applying  the  oils,  alcohol,  and  ether, 
three  fubftances  themfelves  of  vegetable  nature, 
to  the  analyfis  of  plants,  it  has  been  obferved, 
almoft  fince  the  commencement  of  the  eighteenth 
century,  that  thefe  fubftances  have  the  property 
of  diffolving  fome  of  the  materials  of  vegetables 
without  a6ling  upon  the  greater  part  of  the 
reft,  and  that  they  may  thus  ferve  to  feparate 
thefe  materials,  and  to  indicate  their  relative 
proportion.  They  are  fometimes  employed  be- 
fore the  water,  fometimes  after  the  a6lion  of  this 
liquid  ;  and  according  to  the  produ6ls  obtained 
by  the  one  or  by  the  others,  the  relative  quan- 
tity of  the  different  principles  which  conftitute 
them  is  compared.  It  has  been  feen,^  in  tlie 
preceding  article,  that  after  having  renounced 
the  falfe  inductions  which  they  had  drawn  from 
the  a6lion  of  the  fire,  chemifts  had  recourfe  to 
that  of  water  and  of  alcohol ;  they  then  con- 
iidered  only  what  each  of  thefe  fol vents  took 
from  the  vegetables  to  be  the  real  principles  of 
the  plants ;  what  remained  infoluble  both  was 
.  confide rcd.as  earth,  as  a  caput  mortuum,  and  they 

committed 
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Cominitted  this  fecond  error,  becaufe  they  coii- 
lidered  the  vegetable  aiialyfis  only  with  relation 
to  the  art  of  healing,  and  becaule  they  thought 
that  this  infipid  refiduum  was  no  longer  capable 
of  producing  any  aftion  upon  the  animal  eco- 
nomyi  They  did  not  conceive  that  fome  ma- 
terials of  the  vegetables  might  efcape  the  fuc- 
ceffive  aClion  of  thefe  two  folvents;  and  this 
was  a  fecond  error,  which  infinuated  itfelf  into 
the  refults  which  they  deduced  from  tlieir  firft 
experiments  ;  hut  thefe  errors,  which  at  prefent 
are  well  detedled,  no  lohger  obfcure  the  fciencCi 
nor  retard  its  progrefs. 

The  indudlions  which  the  aftipn  of  thefe 
three  ipecles  of  chemical  inftruinents  affords, 
are.  much  more  exad  than  they  formerly  were, 
fince  their  mode  of  ading  has  been  better  appre- 
ciated, as  ihall  be  fliown  in  the  following  order. 
They  are  therefore  juftly  ranked  amongft  the 
moft  advantageous  means  of  analyfis  that  can 
be  applied  to  the  knowledge  of  vegetables.  ^ 

10.  Finally,  the  eighth  and  laftkind  of  ana- 
lyfis,  which  I  diftinguiih  in  the  chemical  exami- 
nation of  vegetables,  is  the  analyjis  by  fer* 
mentation ;  that  which  nature  employs  in  order 
gradually  to  decompofe  thefe  organic  bodies, 
vhen  being  deprived  of  life  they  no  longer  be- 
long to  the  ^lafs  of  beings  that  are  ufeful  to 
her  views,  nor  maintain  their  rank  in  the  order 
of  her  economy.  The  chemifts  have  drawn  this 
means  of  analyfis  froih  the  very  bofom  of  na- 
ture, and  they-  have  nothing  more  to  do  in 
VoL^VIL  F  order 
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order  to  employ  it  for  their  purpofes,  than  ta 
enconipafs  as  it  were  the  vegetable  fubftance^ 
with  circurnftances  and  conditions  which  give 
rife  to  fermentation.  It  is  by  the  play  of  the 
multiplied  attractions  between  the  different  pri- 
mitive principles  of  plants,  that  the  motion  of 
fermentation  is  produced  ;  the  equilibrium  of 
their  compofition  is  broken  ;  their  arrangement, 
their  intimate  difpofition,  change  more  or  lefs 
rapidly,  and  thence  arife  new  produ6l&,  the 
properties  of  which,  when  examined  with  atten- 
tion, enable  chemifts  to  conje6lure  what  the 
fubftances  were  previous  to  their  degeneration : 
it  is,  like  every  other  chemical  change,  an 
equation  of  which  fome  parts  have  done  no- 
thing more  than  change  their  place,  and  paifed 
from  one  member  to  another,  and  which  af- 
fords, when  well  underftood,  a  more  or  lefs  fa- 
tisfaiSory  foliition  of  the  problem  which  we  wifh 
to  refolve. 


Article    III. 

Of  the  general  Refults  of  the  different  Analyfes 
witk  refpeB  to  the  Vegetable  Compojition. 

1.  AMONGST  the  eight  diftincl  fpecies  of 
analyfis  which  I  have  enumerated  and  defcribed  ^ 
ia  the  preceding  article,  we  muft  admit  an  ef- 
fential  diftinftion,  an  important  divifion  into 

two 
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two  genera ;  the  one  in  fa6l  confifts  of  immediate 
analyfes,  which  ferve  to  extradb  from  vegetables 
the  different  compound  fubftances.  which  form 
their  texture,  without  altering  them  or  changing 
their  nature ;  they  afford)  as  products,  what  have 
been  termed  immediate  or  proximate  principles 
of  plants,  the  entire  materials  which  are  found 
ready  formed  and  contained  in  thdr  veflels  and 
their  refervoirs,  fuch  as  their  juices,  their  fapSj 
their  mucilages,  their  oils,  their  fecula,  Sea  -  Dif-- 
feftion,  pounding,  preflure,  are  efpecially  the 
means  of  this  analylis.  A  flow  fire,  the  applica- 
tion of  water,  of  the  oils,  without  the  aid  of  a 
ftrong  or  long-continued  heat,  anfwer  the  fame* 
purpofes  ;  they  feparate  the  compounded  mate-* 
rials  of  the  vegetables  to  which  tb^y  are  ap- 
plied ;  and  by  thus  infulating  thefe  different 
materials,  they  give,  as  their  firft  refult,  the 
•number  and  the  relative  proportion  of  thefe  firft 
component  parts,  which  are  themfelves  com- 
pounded ;  fo  that  they  may  already  ferve  to 
ftiow  the  great  difference  which  fubfifts  between 
them  and  the  foflils. 

2.  This  however  is  nothing  more  than  a  firft 
point  of  the  vegetable  ahalyfis,  and  is  far  from 
being  what  chemifis  either  could  or  ought  to 
have  coiltented  themfelves  with*  After  bavins: 
feparated  and  obtained  the  immediate  materials 
of  the  vegetables,  they  foon  difcovered  that 
thefe  materials  themfelves  are.  compounds  much 
more  complicated  thanthofe  which  are  found  in 
minerals ;  and  th«  means  which  they  have  fuc- 
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ceffively  put  in  praftice,  in  order  to  inveffigate 
the  compofition  of  thefe  immediate  materials, 
belong  to  the  fecond  genus  of  analyfes,  the  dif- 
ference of  which  I  fhall  proceed  to  fhow.   Thefe 
analyfes,  no  longer  like  the  firft,  fimple  extrac- 
tions, mere  infulations  of  the  materials  of  which 
vegetables   are  immediately  formed,    they  at- 
tack  more  or  lefs   profoundly  thefe  materials 
themfelves  in  their  intimate  compofition  :  of  this 
order  are  the  more  or  lefs  ardent  afilion  of  fire, 
that  o€  water   aided  by  heat  of  combuftion, 
of  the  acids,  of  the  alkalis,  and  fermentation ; 
whence  it  follows,  that  amongft  the  eight  fpe- 
cies  of  analyfes  there  are  fome  which  can  neij^r 
be  any  other  than  immediate,  or  not  alterinj"  ^tHifc, 
lyfes,  fuch  as  the  mechanical  afilofexpreffio! 
bthers  may  either  be  the  means  of  immi 
extrafilioil,  when  they  are  employed  wit! 
deration  or  little  energy,    as   fire,  watei 
acids,  Sec.  Laftly,  feveral  of  them  never  a6l  c 
^ife  than  as  altering  and  decompofing  n 
fiich  as  the  a6lion  of  the  concentrated  and 
erful  acids,  comjbuftion,  fermentation. 

3.  Jt  was  by  obferving  the  effefts  of  thefe  dc- 
flru6live  means,  of  this  fecond  fpecieis  6f  ana* 
lyfis,  and  efpecially  the  decompofing  power  of 
fire,  to  which,  for  fo  great  a  length  of  time,  they 
had  almoft  exclufively  recourfe,  that  chemills  had 
conceived  ideas,undoubtedly  inaccurate  and  even 
erroneous,  relative  to  the  conlHtuent  principles 
t)f  vegetables,  but  neverthelefs  fuch  as  they  were 
then  able  to  conceive.     Their  inaccurate  inftru- 

ments, 
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ments,  and  the  profound  ignorance  in  which 
they  ftill  w'ere,  of  the  nature  of  the  fubftances 
fufceptible  of  alfuming  the  gafeous  form,  all  of 
which  they  took  for  air,  had  led  them  to  ima- 
gjne  that  vegetables  were  compofed  of  fire, 
air,  water,  and  earth,  and  thefe  in  fa&  were 
what  they  obtained,  or  believed  they  obtained, 
as  the  laft  refult  of  the  analyfis  of  vegetables. 
The  gafeous  carbonic  acid  and  hidrogeii  gas 
pafled  at  that  time  for  air ;  they  neither  knew 
how-to  coJIeft  them,  nochow  to  determine  their 
diffepeoces  from  the  air  ttriSly  fo  called;  they 
fnfl^red    thenj    to  efcape    through  the    tubes 

'aodthc  open  extremities  of  the  apparatufes  y^^^ 

y  were  fo  many  produds  which  they  nt^'^'^'*"--'^^ 
fted,   or  which  they  confounded  with  thfr 
d  of  the  atmofphere,  in  which  they  fu(Jeied\,  ,5^^^^ 
m  to  be  diflipated.     The  liquids  which  tliey 
ained,  the  water  which  formed  their  general 
2,  appeared  to  them  to  be  entirely  contained 
;he  vegetable  matters ;  they  were  ignorant 
i    this   was  a  compound  wliich  might   be 
formed   in    a    direfl.    way  by   the   torture   to 
which  they  fubjefted  thefe  fubftances,  and  that 
its  elements,  feparated  from  their  Hate  of  wa- 
tery, might  exift  merely  as^  particular  principles 
(h  Uie  plants.     The,  coat  which  they  obferved 
appeared  to  them  to  be  earth,  and  they  bad  no 
idea  either  of  the  indeftniftible  nature  of  car- 
bon, or  of  its  properties,  or  of  its  exiftence  as 
a  principle  in  organic  bodies.     Long  did  this 
opinion  of  the  primitive  compofition  of  ve- 
getable* 
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getables  by  iJre,  air,  water,  and  earth,  reign  in 
the  fchools,  and  it  received  the  happy  modifica- 
tion at  whicb  ithas  fince  arrived,  only  by  the  feries 
of  difcoveries,  and  of  luminous  ideas  that  have 
followed  the  eftabli(hment  of  the  pneumatic 
doclrine; 

4.  By  means  of  thefe  difcoveries,  modern 
chemifts  have  found  that  the  laft  term  of  ve- 
getable decompofition  is  almoft  always  water 
and  carbonic  acid;  that  in  order  to  obtain  thefe 
laft  produ6ls  of  the  analyfis  of  plants,  .  nothing 
more  is  neceffary  than  to  deftroy  the  equili- 
brium which  kept  their  principles  united  ;  that 
all  the  oxigenated  bodies,  or  jthofe  capable  of 
yielding  oxigen,  by  adding  that  which  was 
wanting,  in  order  feparately  to  faturate  the 
carbon  and  the  hidrogen,  contribute  efpeci- 
ally  to  effefl;  this  total  decompofition  ;  and 
that  thus  hidrogen,  carbon,  and  oxigen,  were 
found  to  be  the  conftituent  principles  of  veget- 
ables. The  union  of  thefe  three  primitive  bo-* 
dies  prefents  in  the  ternary  compounds  a  fp^- 
cies  of  mixed  combuftible  in  part  faturatcd 
with  oxigen :  thefe  ^re  a  kind  of  oxides  with 
binary  radicals,  in  which  the  three  principles 
which  reciprocally  faturate  each  other,  are  united 
by  attraftive  forces  which  balance  each  other 
in  fuch  a  manner  as  to  keep  up  amongft  theni-J 
felves  the  equilibrium  and  repofe,  which  con- 
ftitute  the  effence  or  the  intimate  nature  of  the 
vegetable  compounds. 

p.  The  difference  of  proportion  between  thefe 

three 
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three  principles  caufes  thefe  organic  componnds 
to  vary  and  differ  from  each  other,  and  thence 
arifes  the  diverfity  of  what  are  called  the. 
immediate  materials  of  vegetables,  the  muci- 
lages, the  acids,  the  oils,  &c.  but  the  attradions. 
wliich  keep^  thefe  three  limple  bodies  united, 
with  each  other,  are  capable  of  experiencing 
great  and  frequent  alterations,  of  diminifhing 
and  augmenting  in  fuch  a  manner,  that  the 
equilibrium  which  approaches  them  together  is 
eafily  broken:  accordingly,  thefe  compounds, 
more  complicated  than  thofe  which  are  found 
in  geueral  in  minerals,  admitting  between  their 
principles,  which  are  more  numerous,  and  at 
the  fame  time  lefs  appioaching  to  each  other,  a 
greater  number,  and  confequently  a  greater  va- 
riability of  attractions,  ar^  much  lefs  perma- 
nent, and  much  more  fubje6l  to  changes,  than 
what  are  found  in  the  foflils.  Fire,  which  fe- 
parates  the  molecules  of  bodies,  and  diminifhes 
their  attra6lion;  water,  which  penetrates  and 
tends  to  feparate  them;  fermentation,  which 
equally  tends  to  infulate  them  ;  all  that  can  in- 
fluence this  complex  compofition,  the  equili- 
brium of  which  is  fo  eafily  deftroyed,  quickly 
diffolves  the  link  which  keeps  the  principles 
in  union  with  each  other,  varies  their  nature,  j 
modifies  them  inceflantly,  but  always  at  laft 
converts  them  into  the  two  binary  compounds, 
water  and  carbonic  acid,  which  are  conftantly 
tlie  lafl  refults  of  all  the  chemical  operations  to 
>yhich  we  fubjeft  vegetables. 

6.  Thv\^ 
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6.  Thus  we  may  conceive  the  multiplied 
changes  which  the  vegetable  compounds  undergo 
bejjveen  the  tA^o  extreme  terms  of  alteration  which 
are  produced  in  them  by  the  different  modes  of 
analyfis  to  which  they  are  fubjefted.  From  the 
moment  when  any  agent,  applied  to  a  vegetable 
fubftance,  begins  to  deftroy  the  equilibrium  of 
the  attrading  forces  which  exift  between  their 
three  general  conftituent  principles,  the  hidro- 
gen,  the  carbon,  and  the  oxigen,  to  that  period 
at  which  this  agent  diffolves  them  entirely,  by 
uniting  both  the  combuftibles  with  the  oxigen 
iu  particular,  till  it  is  reduced  .  entirely  into 
water  and  carbonic  acid,  the  vegetable  matter 
pafles  through  a  great  numberof  intermediate  de- 
grees of  compofition,  in  which  the  carbon  is  more 
or  lefs  infulated  or  diminifhed;  the  hidrogcn  be- 
comes equally  either  predominant  or  diminifhed; 
the  oxigen  is  detached  with  a  portion  of  the 
hidrogcn,  or  even  of  the  carbon,  or  united  in 
.  a  fixed  flate  in  a  larger  proportion  than  before  ' 
with  this  fubftance.  We  alfo  fee  it  become  co- 
loured, foftened,  fufed,  fwelled,  change  its  tafte> 
its  folubility,  become  oleaginous  or  acid ;  in  a 
word,  it  affumes  a  great  number  of  modifications 
dependent  upon  the  change  of  proportion  tmd 
of  equilibrium  amongft  its  firft  principles. 

7.  We  muft  therefore  confider  in  general  the 
vegetable  fubftances  as  compounds,  at  leaft 
triple,  of  carbon,  hidrogcn,  and  oxigen;  as 
a  kind  of  oxides,  which  vary  from  eich  other  as 
they  pafs  out  of  the  hand,  of  Nature,   in  the 

primitive 
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primitive  proportion  of  their  principles;  very 
fubjed  to  alteration  in  this  proportion  itfelf; 
which,  by  this  change  of  equilibrium,  afford  iii 
the  different  ftates  which  they  are  capable  of  af- 
fuming,  important  indu6iions  to  the  chemift  rela** 
tive  to  th6ir  coropofition ;  which  frequently  per- 
mit u^  to  appreciate  more  efpecially  this  relative 
proportion  between  the  different  materials,  which 
arc  compared  with  each  other,  upon  which  art 
operates,  whether  by  diminifhing  or  by  augment- 
ing this  proportion  of  certain  principles,  fo  as  to 
modify  them,  and  caufe  them  to  pafs  from  one 
ilate  to  another,  and  thus  to  feize  in  fome^mea- 
fure,  through  thefe  traniitions,  the  modifications 
of  the  compofition  of  the  fubftances  which  expe- 
rience it  Here  I  have  only  to  announce  thp 
generality  of  thefe  principles;  the  details  and  the 
fa^  in  fome  meafure  fpecific,  which  are  de- 
ducible  from  them,  will  be  exhibited  in  the  ar- 
ticles of  the  fubfequent  orders. 

8.  It  is  'ta  the  fame  confideration  concerning 
the  general  nature  of  the  vegetable  compoundst^ 
that  we  have  to  refer  the  impoffibility  which  che- 
mifts  have  hitherto  found,  of  forming  in  a  direft 
way  a  fubftance  analogous  to  that  which  the 
plants  afford.  We  have  feen  in  fome  of  th^  pre- 
ceding feftions,  and  efpecially  in  the  fecond,  that 
it  is  poffible  to  unite,  fulphur,  phofphorus,  and 
carbon  with  hidrogen ;  that  this  latter  combi- 
nation exifts  particularly  in  carbonated  hidrogen 
gas,  and  in  the  vegetable  coals ;  but  when  we 
attempt  to  add  to  this  binary  combuftible  the 

pxigeu 
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oxigen  which  would  be  neceflary,  in  order  to  make 
it  approach  to  a  vegetable  compound,  either  the 
union  is  not  poflible,  or  in  proportion  as  it  is 
efFefted,  the  carbon  and  the  hidrogen  feparate 
the  one  from  the  other,  and  combine  fcpa- 
rately  with  the  oxigen  ;  and  if  we  refle6l  for  a 
moment,  we  find  that  all  the  phenomena  of  ve- 
getable analyfis  confitt  in  this.  The  art  of  che- 
miftry  is  permitted  to  infulate,^  and  to  deftroy  the 
union  of  the  principles  in  a  vegetable  compound. 
As  foon  as  it  a6ls  upon  this  compound,  it  firft  de- 
ftroys  its  equilibrium;  and  however  flight  its 
aftion  may  be,  it  tends  to  change  the  nature  of 
its  compofition,  to  convert  it  into  another,  to 
modify  it  by  entirely  deftroying  a  portion  af 
it :  but  4t  can  never  augment  a  vegetable  fub- 
flance,  at  the  f^me  time  leaving  it  fuch  as  it 
is;  its  means,  its  inflruments  are  too  violent, 
too  penetrating,  too  aftive  ;  and  to  nature  alone 
is  referved  the  power  of  creating,  reproducing, 
in  a  direft  way  forming  the  firft  elements  or 
primitive  matters  of  the  vegetable  compounds. 
This  laft  fubjefi,  which  is  of  great  import- 
ance, will  be  fufficiently  developed  in  the  fubfc- 
quent  article. 
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Article  IV. 

Of  ike  Refults  of  Vegetable  Analyjis  in  general^ 
applicable  to  the  natural  Formation .  of  the 
Materials  of  Vegetables  during  their  Life^ 
jand  to  their  Alteration  after  their  Death. 

1.  SINCE,  all  the  moft  exaft  analyfes  hav« 
fliown  that  the  vegetable  fubftances  are  formed, 
in  their  fi'rft- principles,   of  carbon,  hidrogcn, 
and  oxigen,   to  which  are  added,  but  only  iia 
fome  cafes,  and  not  as  indifpenfable  acceflaries; 
azote,  .fulphur,  pho(j)horiis,   &c.  it  is  very  evi* 
dent  that  the  problem  of  the  natural  formation 
of  thefe  compounds  confifts  in  knowing  whence 
the  vegetables  derive  thefe  primitive  fubftances, 
and  how  they  appropriate  them  to  themfelves, 
and  thus  combine  them  three  and  three.     This 
problem  in  fad  comprifes  the  whole  of  veget- 
able phyfics;  and  it  is  not  in  thefe  firft  confidfT^ 
ations  with   which  I  am  here  occupied  in  the 
articles  that- form  a  fort  of  introduction,  or  pre- 
liminary difcourfe,   to  the  analyfis   of  plants, 
that  I  can,  or  even   ought  to  difcufs  it  in   its 
full  extent.     I  here  intend  only  to  point  out 
that  intimate  relation  which  fubfifts  between  the 
generalities  even  of  the   knowledge   we  have 
relative  to  the  vegeta^ble  analyfis,  and  the  fitcfs 

'  whick 


which  appertain  to  vegetation  :  this  is  the  only 
objeft  to  which  I  can  now  attend. 

2.  What  I  have  faid  above  concerning  the 
jmprafticability  of  compofing  a  vegetable  fub^ 
ftance  by  chemical  means,  as  yet,  though  we 
are  not  denied  the '  hope  of  being  hereafte-r 
,able  to  do  it,  and  though  the  fame  has  perhaps 
already  beeii  done  without  our  being  aware  of 
it,  efpecially  with  refpefit  to  mucilage,  the  moft 
iimple  perhaps  of  the  materials  produced  by  the 
organized  bodies, — what  I  have  faid  necefl'arily 
refers  to  the  creative  or  plaftiq  power Vhich  ye- 
g(?tahles  enjoy  during  their  life.  The  very  a6l 
of  vegetation  confifts  in  forming  for  their  own 
development,  for  the  extenfiou  and  the  nutri- 
tion of  their  parts,  the  different  immediate  ma- 
terials which  conftitute  them.  After  having 
^rawn  in  by  their  roots  and  by  their  pores,  which 
are  always  open,  caloric^  air,  water,  carbonic 

/acid,  carbon  itfelf  in  a  ftate  of  divifion,  which 
isfumiflied  to  them  by  the  foil  charged  with 

.  natiiral  or  artificial  manures ;  the  vafcular,  and 
efpecially  the  utricular  organs,  which  every 
where  form  their  texture,  appropriate  to.  them-r 
felves  thefe  nutritive  principles,  recompound 
them,  and  effe6l;  with  them,  by  a  fucceffion  of 
chemical  phenomena  or  forces,  the  ternary 
combination,  or  compofitions,  which  conftitute 
their  liquids  and  their  folids,  or  their  immedin 
ate  materials. 

3.  It  is  fufficient  in  this  place,  if  we  well  un- 
derftand  that  the  formation  of  the  vegetable  com- 

•   pounds 
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pounds  is  the  produft  of  the  chemical  attrac* 
tions,  which  exert  themfelves  in  the  organic  in- 
ftruments  of  the  plants;  and  confider  whatever 
takes  place  in  vegetation,  in  the  chemical  ve^ 
getable  conftitution,  as  a  feries  of  operations, 
of  natural  analyfes  and  fynthefes,  the  determi- 
nation of  which,  though  eafy  to  be  conceived 
in  general  when  the  nature  of  thefe  organic 
compounds  is  underftpod,  muft  depend  immedi- 
ately upon  the  procelfes  we  have  defcribed  in  ex- 
plaining the  nature  of  thefe  fame  compounds. 
No  doubt  can  remain  refpeAing  the  influence 
which  the  chemical  analyfis  of  vegetables  muft 
have  in  the  appreciation  of  the  phenomena  of 
vegetable  life;  and  M'hen  we  ihall  have  in*- 
formed  ourfelves  in  detail  with  all  the  proper- 
ties of  thofe  beings,  .we  fliall  fee  what  great 
fervices  chemiftry  has  already  rendered,  and  ef- 
pecially  how  many  are  ftill  to  be  expe6led,  from 
the  application  of  the  modern  or  pneumatic 
chemiftry  to  the  philofophy  of  plants. 

4.  The  expofitiou  of  the  general  nature  of 
vegetable  compounds  is  no  lefs  important 
for  underftanding  that  of  the  different  and 
numerous  alterations  which  they  are  capable 
of  experiencing  after  their  death.  In  gene- 
ral, the  totality  of  thefe  alterations  is  to  be 
confidered  as  the  neceflary  confequence  of  their 
complicated  compofition,  and  of  theplay  of  the 
multiplied  attraftions  whi(;h  re-a6l  between  the 
different  conftitucnt  and  primitive  principles 
which  fenn  them  by  tlwlr  union.  This  equi- 
librium, 
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librium,  which  keeps  their  elements  united,  is 
fo  eafily  difturbed,  and  this  perturbation  is  or- 
d^ipred  in  fuch  a  manner  by  nature,  it  enters  fo 
immediately  into  the  plan  of  her  economy, 
that  it  is  the  courfe  which  fhe  caufes  the  ve- 
getable fubftances  to  take,  in  order  to  make 
them  reftore  jn  fome  meafure  the  portion  of 
njatter  which  flie  had  lent  for  their  organiza- 
tion, and  return  it  to  the  common  receptacle 
of  its  perpetual  circulation  and  emplayment. 
This  character  of  deftru&ibility  depending,  as 
I  have  fhown,  upon  the  nature  of  their  compo- 
fition  itfelf,  is  one  of  the  greateft  differences 
that  can  be  eftabliihed  between  the  vegetable 
matters  and  the  foffil  fubftances.  The  latter 
always  remain  in  the  fame  ftate,  at  leaft  as  far 
as  relate  to  themfelves,  and  are  alterable  only  by 
external  caufejs  and  accidents  ;  whilft  the  former 
contain  in  thenifdves,  and  by  reafon  of  the 
complicated  attractions  of  thejr  multiplied  com- 
ponent parts,  an  intimate  principle  of  altera- 
tion, and  of  fpontaneous  deftru6lion,  dependent 
upon  their  order  of  compofition,  which  pre*- 
yents  their  remaining  for  a  long  time  in  the 
fame  ftate. 

5.  The  fame  general  d^ta,  relative  to  the  com- 
pofition of  the  primary  materials,  alfo  diffufe  the 
greateft  light  over  the  arts  which  are  occupied 
with  thefe  matters.  It  has  been  feen  that  all 
the  fpecies  of  vegetable  analyfis  may  be  confi- 
dered  as  belonging  to  two  genera;  the  one  in 
fa6t  does  nothing  moi£  thanextradl,  without  al- 
tering, 
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terlng,  the  immediate  materials  of  vegetables ; 
the  others  modify,  change,  alter,  and  decompofe 
them  more  or  lefs  powerfully,  either  at  the  very 
moment  in  which  they  are  extra6led  from  the 
plants,  or  a  longer  or  fhorter  time  after  they 
have  been  extrafted.  The  arts  which  are  exer- 
cifed  upon  vegetable  fubftances,  if  we  ex- 
cept thofe  which  only  change  their  form  or 
external  dimenfion,  have  equally  the  double  ob- 
jt6ty  either  of  feparating  fome  particular  mat- 
ters from  vegetables,  in  order  to  obtain  them 
infulated  and  more  or-lefs  pure,  or  to  convert 
thefe  matters  into  new  products,  modified  and  ap- 
propriated tQ  the  different  ufes  of  fociety.  Now 
in  both  cafes,  they  are  referrible  either  to 
fimple  extraction,  or  to  the  more  or  lefs  ad- 
vanced decompofition  of  the  immediate  mate- 
rials of  the  vegetables.  This  general  view  is 
fufficient  for  the  prefent,  to  fliow  the  relation 
which  fubfifts  between  the  chemical  knowledge 
that  has  been  acquired  refpefting  plants, 
and  the  artg  whofe  objeft  it  is  to  employ  them 
for  the  benefit  and  profperity  of  men  united 
in  the  ftate  of  fociety.  The  articles  comprifed 
in  the  fubfequent  orders  will  give  much  more 
perfpicuity  and  fulntfs  to  thefe  firft  notions. 


Third 
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Third  Order  of  PaBs  relative  to  the  Vegetable 

Compounds. 

Of  the  Chemical  and  CharaSleriJlic  Properties  of 
Vegetable  SubftanceB  in  general. 

Article  I. 

General  Obfervations  concerning  thefe 

Prop&rties. 

1.  THE  details  which  I  have  given  in  the 
preceding  order  relate  only  to  the  coinpolfitidn 
of  the  vegetable  fubftances  in  general.  They 
fliow  in  what  this  compofition  confifts;  they  ex- 
hibit the  notions  that  have  been  adopted,  and  the 
fafts  that  have  been  afcertained  by  the  lateft 
difcoveries  of  fcience  relative  to  the  nature  of 
the  vegetable  compounds.  After  they  have  been 
well  confidered  and  underftood,  they  muft  na- 
turally lead  us  to  the  inveftigation  of  the  che- 
mical properties  which  charaaerize  thefe  com- 
pounds, the  expofition  of  which  they  render 
more  eafy,  and  their  theory  more  luminous. 

2.  I  call  thofe  the  chemical  properties  of  ve- 
getable compounds,  which,  fhown  in  the  manner 
in  which  thofe  compounds,  when  deprived  of  their 
life,  or  feparated  from  the  living  vegetable  are  af- 
feded  by  the  different  re-agents,  to  the  conta£l 
of  which  tkey  are  expofed,  the  changes  they 

experience 
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experience,  and  the  new  refults  which  they  af- 
ford. It  muft  undoubtedly  be  here  expefted 
that  great  differences  will  be  found  between 
the  organic  matters,  and  the  mineral  or  foffil 
fubftances.  In  general  the  firft,  being  more  com- 
plicated in  their  compofition,  are  infinitely  more 
changeable  by  the  a6lion  of  thefe  bodies,  and  the 
alterations  which  take  place  in  them  muft  be 
more  multiplied,  more  difficult  to  be  underftood 
or  well  explained,  than  thofe  that  have  been 
indicated  in  the  hiftory  of  all  the  preceding  fub- 
ftances. 

3.  As  this  new  part  of  the  fcience  has  not 
yet  been  treated  and  developed  in  a  fufficiently 
extenffve  manner  in  moft  of  the  works  of  che- 
miftry,  and  as  in  general  the  vegetable  analyfis 
has  not  yet  received,  in  the  elementary  books, 
that  extenfion  of  which  it  is  fufceptible,  and 
which  alone  is  capable  of  aifording  an  adequate^ 
notion  of  itsprefent  ftate,  as  well  as  of  accelerat- 
ing its  progrefs,  I  have  thought  it  incumbent 
upon  me  to^treat  of  the  properties  of  vegetable 
conipounds  in  general,  before  fpeaking  of  their 
immediate  materials  in  particular.  By  this 
means  the  hiftory  of  the  latter  will  become  much 
more  perfpicuous,  and  will  require  no  additional 
details,  which  would  occafion  a  great  number 
of  repetitions. 

4.  Amongft  the  alterations  which  conftitute 
the  effe6ls  of  the  different  agents  upon  the  ve* 
getable  compounds,  and  which  determine  the 
chemical  properties  of  the  latter,  though  they  aU. 
'  Vol.  VII.  G  tend 


/ 
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tend  to  their  deconipofition,  and  at  laft  even 
produce  it  completely,  there  are  feveral  which 
are  only  a  kind  of  converfion  of  the  one  of 
thefe  matters  into  the  other ;  and  this  is  one  of 
the  characters  mod  intimately  connefted  with 
their  nature.  Confidering  them  all  under  this 
point  of  view,  we  fliould  be  led  to  fay,  that 
there  is  only  one  Tingle  vegetable  fubftance  in  ge- 
neral, fufceptible  of  a  number  of  modifications, 
of  fucceffive  tranfitions  from  its  firft  ftate,  of 
moft  fimple  compofition,  to  its  complete  decom- 
pofition.  Thus  we  are  induced  to  believe  that 
mucilage  is  the  firft  vegetable  compound,  that 
w^hich  is  the  leaft  remote  from  the  foflils  by  its 
fimplicity,  and  that  the  acetous  acid  is  in  this  ge- 
nus theJaft  termof  the  compofition;  fo  that,  when 
we  fliall  well  underftand  the  fucceffive  altera- 
tions or  modifications  which  the  vegetable  mat- 
ter is  capable  of  undergoing,  we  fhall  be  able  to 
arrange  in  a  natural  order  all  the  immediate 
materials  of  vegetables,  which  are  really  nothing 
more  than  co-ordinate  and  neceflfary  tranfitions 
of  the  vegetable  compound  from  one  ftate  to 
another,  and  of  which  it  is  neceffary  only  to  de- 
termine accurately  the  relations  and  natural  ar- 
rangement. 

5.  Under  this  head  of  remarkable  permuta- 
tions, it  is  that  we  ought  to  arrange  all  the 
changes  of  which  the  vegetable  fubftances  are 
fufceptible,  or  all  the  chemical  properties  which 
characterize  them,  and  are  only  the  different 
elfefts  of  thofe  changes.     Hence  it  happens^ 

that 
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that  however  different  the  agents  or  the  inftru- 
ments  may  be  which  muft  be  employed  in  order 
to  determine  thefe  properties,  they  all  refemble 
each  other  in  their  ultimate  or  more  energetic  ac- 
tion ;  or  at  leaft  there  fubfifts  between  them,  in  the 
mode  of  their  eifefts,  relations,  or  analogies, 
which  I  fliall  not  negle^l  to  point  out.  Thus  all 
the  re-agents  proper  for  changing  the  nature  of 
vegetable  fubftances  modify  theni  at  firft,  caufe 
them  to  affume  different  ftates,  which  feparate 
them  into  different  compounds  lefs  complicated 
than  they  were  at  firft,  and  all  equally  conclude 
"With  reducing  them,  as  the  laft  refult,  into  water 
and  carbonic  acid. 

6.    But  though  this  analogy,  fo  illuftrative 

of  the  effefts  of  the  re-agents,  is  conne6lcd  with 

,  the  very  effence  of  the  vegetable  compound, 

though  I  obferve  that  I  here  confider  the  whole 

mafs  of  the  materials  of  vegetables  only  as  a 

fmgle  compound,  as  a  kind  of  matter  produced 

by  the  work  of  vegetation,   I  am  obliged,  in 

order  to  enunciate  all  the*  modifications  which 

this  fublfemce  is  capable  of  experiencing  from 

the  different  agents,  and  which   conftitute  its 

real  chemical   properties,  to   diftinguiih  thefe 

into   as   many  particular  effe6ls  as  there   are 

agents  or  inftruments   capable  of  enabling  us 

well  to  determine  thefe  properties.    This  me* 

thod  will  have  the  advantage  of  fuffering  nothing 

of  importance  to  efcape,  and  of  prefenting  the 

ttfgulai-  feries  of  all  the  modifications  which  the 

vegetable  matter  can  and  aftually  does  affume, 

•  G  S  I  diftiw 
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I  diftinguifli  all  the  chemicarproperties  of  the 
vegetable  fubftance  in  general,  confidered  hei'e  as 
afingle  genus  of  compounds,  into  feven  pheno- 
mena, according  to.  the  number  of  agents  which 
exert  their  energy  upon  this  matter.  Thefe 
feven  phenomena  fliall  have  the  titles  of  a6lions 
of  fire,  of  air,  of  water,  of  the  alkalis,  ,of  the 
acids,  of  the  falts,  and  of  the  oxides  and  nietallic 
folutions.  By  confidering  the  whole  in  fuccef- 
fion,  we  ihall  not  only  afcertain  th^  degree  of 
perfection  which  thcfcience  has  already  ac- 
quired, but  alfo  the  elevation  to  which  it  may 
flill  hope  to  arrive,  and  the  perfe6lion  whicjb  it 
ought  to  attain.  -  r  r 


Article  II. 


Of  the  Chemical  Properties^  of  .Veg^iable, 
•f\    Subjt^ces  treated  by  Caloric. 


f ' 


• 

1.  BEFORE  I  here  determine  with  pr^cifipp 
what  are  the  chemical  changes;  whicfh;  cjloi'ic 
produces  in  the  vegetable  compound  ii^.  general, 

I  mull  diftinguifli  thofe  which  it  caufes  it  to 

^j  »         .      ..^.-1.-.. .. 

to  undergo,  according  to  the  diflFerent  propor- 
tions of  its  accumulation,  or  according 'to  tlie 
degrees  of  temperature.  Pour  p^>?nome^a  pre- 
fent  themfelves  here,  and  ouerht  to  be  fuccef- 
fively  examined ;  the  one  is  infplffation  or  defict 
cation  ;  the  other  anfwers  to  what  is  termed  dif- 
tillation  on  the  water  bath :  the  third  is  coc- 

tion 
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tion  or  baking  ;  the  fourth  the  total  diffolution 
of  the  principles,  whether  in  clofe  or  in  open' 
veflels.  wThe  thr^e  firll  are  only  partial  decom-' 
pofitions  fimple  changes,  or  modifications  ;  the 
laft  is'  the  complete  deconipofition. 

2.  No  one  is  ignorant,  that  however  mild 
the  temperature  may  be,,  and  however  moderate 
or  flight  the  quantity  of  heat  which  is  accumu- 
lated in  a  vegetable  fubftance,  whether  liquid  or 
folid,  its  nature  is  gradually  changed,  indeed 
in  a  longer  or  fhorter  fpace  of  time,  and  in  a 
more  o^lefs  feeble  degree.     Thus,  by  the  heat 
of  a  ftoye,  the  vegetable  liquids  are  thickened, 
their  colour  grows  deeper,  theyaffume  vifcidity, 
confiftence,    and   even   a  perfectly   folid  ftate. 
Thus  the  juices  become  concrete  and  coloured ; 
as  that   of  the  heads  of  poppies  forms  opium ; 
from  the  white  and  very  liquid  ftate  in  which 
it  formerly  was,  it  becomes  reddifh-brown  and 
folid.     The  fame  happens  with  the  juice  of  aloes 
and  of  euphorbium.    It  is  not,  however,  as  has 
been  believed,  the  mere  evaporation  of  the  water 
^hich    produces  this  effeft;    and  it   is  not   a 
fimple  infpiflation^  which  takes  place  even  with- 
out the  conta6l  of  the  air.    Some  of  the  princi- 
ples have  already  re-aeled  upon  each  other ;  al- 
ready has  the  equilibrium jof  the  vegetable  com- 
pofition  undergone  fome  derangements,  and  a 
fmall  portion  of  the  hidrogen  having  efcaped 
with  "the  water,  the  matter  is  a  little  more  car- 
bonated,   and   confequently  a  little  more  co- 
Imired  than  it  was  before.  .      *  ?: 

?   ;   .  3.  The 


85  CH£MICAI«  CHARACTERS  OF  VEG^tABXSS. 

3.  The  folid  and  freih  parts  of  vegetables, 
when  we  wifli  to  dry  them,  to  deprive  them  of 
the  water  of  their  green  ftate,  which  would  prOf 
duce  an  alteration  in  them,  and  to  preferve 
them  afterwards  without  alteration  in  this  ftate 
of  dry nefs,  undergo  fomething  fimilar,  whether 
we  leave  their  deficcation  to  be  elFefted  by  the 
rays  of  the  fun  in  a  convenient  feafon  and 
weather,  or  efFe6l  it  by  the  artificial  heat  of 
ftoves.  The  following  are  the  changes  that 
take  place  in  the  delicate  texture  of  the  flowers^ 
the  more  folid  texture  of  the  leaves,  dxe  ftili 
more  folid  fubftance  of  the  bark,  the  flalks  or 
the  roots.  Tlieir  colour  changes,  or  if  it  be  pre- 
ferved  in  the  moll  permanent,  it  becomes  deeper, . 
and  is  fenfibly  altered;  their  organisation  is  de^r 
ftroyed ;  in  proportion  as  their  w^ter  is  difli- 
pated,  a  more  or  lefs  perceptible  odorous  matter 
efcapes  from  them  in  ftrealns  that,  are  invifible, 
but  very  difcoverable;  animals  avoid  or  feek 
it,  according  to  its  nature ;  and  the  air  is  fre- 

'quently  altered  by  it.  If  the  deficcation  be  too 
violent  or  too  long  continued,  the  vegetable 
matter  not  only  becomes  inodorous,  brown  or ytel-. 
low,  dry  and  brittle,  and  frequently  little  or  not  at 
all  fapid,  but  after  examining  it,  we  find  italmoft 
burned,  and  very  much  altered;  fometimes  even 
it  is  no  longer  fit  for  the  purpofes  for  which  it 
was  deftined. 

4.  Diftillation  on  the  water  bath  produces  a 
change  very  diiferent  from  that  which  has  hither^ 
to  been  attributed  to  it:  undoubtedly  it  dife^^ 

gages 
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gages  the  water  that  exifts  ready  formed  in  the 
vegetables,  and  reduces  It  to  the  ftate  of  vapour ; 
but  it  is  not  only  tliis' water  contained  and  ex- 
ifting  ready  formed  which  is  raifed,  but  a  cer- 
tain portion  is  alfo  formed  by   the '  tendency 
which  the.  hidrogen  has  to  infulate  itfelf  with 
the  oxigen.     The  carbon,  which  foon  predo- 
minates, gives  a  fallow  or  light-brown  colour  to 
the  vegetable  fubftance.     It  is  true  that  the 
gentle  temperature,  which  this  mode  of  treat- 
ment  produces,  ^affords  only  a  very  fmall  quan- 
tity of  this  produ6l;   but  this  is  fufficient  to  *' 
anddoe  a  fenfible  change  in  the  organic  matter, 
which,  after  it  has  experieiiced  it,  is  no  lojiger 
exa6lly  the  fame  as  it  was  before.     Together 
with  this  ^water,  partly  contained,   and  partly 
formed  by  tlie  diftillation  on  the  water  bath,  an 
odorous  matter  is   fublimed,    which  was  long 
coniidered  at  a  particular  vegetable  principle, 
and  defignated  by  the  names  of  fpiritus  reStor 
or  aroma  ;  but  I  have  proved  by  particular  in vef-  - 
tigations,  of  which  I  iliall  give  an  account  in 
the  article  concerning  vegetable  tranfpiration, 
that  there  exifts  uO  aromatic  principle  properly 
fo  called ;  that  every  fubftance,  whatever  it  may     - 
be,  has  a  determinate  odour  when  it  is  vola- 
tilized; that  whatever  efcapes  in  vapour  from  the 
fubftanaes  which  are  fubje6led  to  the  aftion  of 
the  fire,   prefents  itfelf  with  this  odorous  cha- 
rafter;  Uiat  it  is  moft  frequently  volatile  oil, 
diffol  ved  in  water,  which  conftitutes  it,  but  that  it 

fliay 
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iTiay  alfo  be  a  fmall  quantity  of  extra^live  mat- 
ter, mucilage,  or  Ibme  gafeous  fubftance. 

.5.  I  "have  diftinguiflied,  as  a  particular  phe- 
nomenon or   produ6l  of  fire,    the  cofi:ion  or 
bakingof  vegetables,  asthe  chemifts  have  not  yet 
paid  fufficient  attention  to  this  fmgular  change, 
which  however  is  one  of  the  moft  known  and 
moft  ufeful  to  mankind.  It  is  known  that  when 
we  expofe  to  a  dry  heat  continued  for  a  longer 
or  ihprter  fpace  of  time,    either  immediately 
upon  the  fire  of  the  grate,  or  in  the  hot  aflies, 
a  vegetable  fubftance,  folidand  generally  a  little 
fucculent,    a  pulpy,    parenchymatous  fruit,    a 
ftalk,  pr  a  tuberous  root ;  thefe  fubftances,  pene» 
trated  with  caloric,  grow  tender,  foft,  more  eafy 
to  be  bruifed  than  they  were  before,,  acquire  a 
mild  and  fometimes  faccharine  tafte,  inftead  of 
the  infipid  or  eveii  auftere  flavour  which  they 
had   at   firft,    and  are   afterwards   much  more 
agreeable,  as  an  aliment,  to  man,  and  even  to  fe-r 
veral  animals,  >vhilft  at  the  fame  time  they  become 
more  eafy  of  digeftion.     Is  it  not  therefore  evi^ 
dent,  even  to   one  who   has  leaft  ftudied  this 
part  of  natural  philofophy,  that  a  remarkable 
change  muft  take  place  in  the  vegetable  fubftance 
thus  baked  and  become  pulpy,  foft,  and  fweet; 
that  there  has  been  formed  in  it  water  and  fac- 
charine matter  by  a  new  combination  of  its 
principles,  and  that  coction  is  one  of  thofe  tran- 
fitlons  of  compofition  which  approach  greatly 
^o  the  nature  of  maturation  or  of  germination? 

As 
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As  to  the  roaftingof  feme  otberdry  A-egetablefub- 
ftances,  an  operation  which  is  alfo  fometimes  called 
baking,  fiich  as  that  of  the  farinaceous  grainv 
chefnuts,  farina,  fee ufa/  bread,  it  is  very  evi- 
dent that  the  reddiih  colour,  the  brittle  pro- 
perty, and  the  fonlewhat  acrid  tafte  Which  thefe 
fubftances  acquire,  are  the  product  of  a  more 
profound  and  more  violent  alteration  which 
they  undergo,  and  which  in  fome  mcafure  re* 
fembles  what  takes  plaee  at  the  commencement 
of  deftru6live  diftillation  with  the  nak^d  fire  of 
which  I  am  about  to  fpeak.  The  roafting  of 
coffee  is  the  firft  term  of  alteration  which  a  dry 
vegetable  matter  can  undergo,  previous  to  its 
total  decompofition,  in  the  economical  opera- 
tions to  which  vegetables  in  common  ufe  are 
^  fubje6ted. 

6.  When  we  expofe  a  dry  vegetable  fubftaiice 
to  a  heat  above  that  of  boiling  water,  in  clofe 
vefTels,  in  an  apparatus  compofed  of  a  retort  of 
ilone-ware,  of  iron,  or  of  hard  glafs,  and  coated 
with  lute  in  order  that  it  may  be  able  to  refift 
the  aftion  of  the  fire,  a  receiver  of  glafs,  pro- 
vided with  a  tube  of  fafety,  and  terminated  by 
a  tube  immerfed  under  a  glafs  jar  filled  with 
water ;  and  if  we  apply  to  this  apparatus  a  gra- 
duated heat  till  the  bottom  of  the  retort  has 
become  red  hot ;  the  vegetable  matter  will  bethen 
entirely  decompofed,  by  its  iufulated  principles 
a£iing  upon  one  another  ;  we  obtain  a  fucceflion 
of  galeous,  liquid  or  even  folid  produQs,  which 
fiid  not  cxift  in  the  fubftance,   and  there  re- 

maina 
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mains  a  coal  retaining  the  primitive  form,  and 
even  organization,  if  the  fubftance  was  folid,  or 
more  voluminous  and  differently  configurated 
if  the  matter  was  fufible.  Though  thefe  pro- 
duds  differ  more  or  lefs  from  each  other,  accord- 
to  the  diverfity  of  the  vegetable  fubflances 
which  furnifh  them,  and  though  it  is  neceffary 
well  to  diflinguifh  the  produ6ls  of  the  gums, 
for  example,  from  thofe  of  the  oils,  the  extrafts, 
the  woods,  as  I  fhall  fhow  in  the  following^  or- 
der of  this  feftion,  there  exifts  neverthelefs, 
€ven  in  the  midfl  of  this  diverfity,  an  identic 
generality  of  alteration,  which  depends  upon 
the  nature  of  vegetable  compofition,  and 
ought  to  be  here  confidered  in  its  aggregate  as 
a  charafteriflic  property  of  this  genus  of  com- 
pounds. The  manner  in  which  the  pneumatic 
doflrine  lias  arrived  at  the  knowledge  ,of  the 
nature  and  caufe  of  this  attraftion  is  one  of 
the  mofl  beautiful  refults  of  the  revolution  of 
chemiflry,  and  one  of  the  moft  ingenious  theo- 
ries which  at  the  prefent  day  we  poffefs.  It 
explains  all  that  was  obfcure  and  uncertain  in 
the  operations  of  the  chemifts :  it  fliows  how 
they  were  led  into  error ;  how  the  new  materials 
that  were  obtained  were  formed  ;  how, .  even 
from  the  formatipn  itfelf  of  thefe  materials^  yre 
may  derive  a  fufficiently  exad  knowledge  of  thp 
nature  and  primitive  compofition  of  veget^ 
able  fubftances. 

.  7-  In  order  to  comprehend  the  remarlfr- 
able  changes  produced  upon    vegetable  fufe- 

ftances 
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fiances  by  the  aftion  of  a  V^iolent  fire,  it  is  ne- 
ceffary  we  fhould  recolleft  that  thefe  fubftances 
are    compofed   of  three    primitive    principles, 
hidrogen,    carbon,    and    oxigen,    maintaining 
themfelves  in  their  equilibrium  of  ternary  com- 
bination at  the  ordinary  temperature,  on  ac- 
count of  the  equality  of  attraftion  which  exifts 
between  them.     But  when  the  temperature  is 
raifed,   when  the  caloric,  penetrating  the  mafe 
of  this  compound,  removes  the  molecules  far- 
ther from  each  other,  then  the  attradion  which 
keeps  them  united  is  Aveakened,  and  they  tend  to 
feparate  from  one  another ;  and  if  the  heat  be  but 
a  little  fuperior  to  that  of  boiling  watefr,  the 
hidrogen  and  oxigen  feparated  in  part  from  the 
carbon  combine  together  and  form  water,  which 
is  tlifengaged ;  a  portion  of  the  hidrogeft  com- 
bines with  a  certain  quantity  of  carbon,  and 
forms  an  oily  compound, 'which  is  volatilized: 
thus  the  phlegm  and  the  oil,  the  two  firft  pro- 
ducts of  a  vegetable  fubftance  diftilled   by  a 
degree  of  heat  fuperior  to  that  of  boiling  water^ 
were  not  contained  ready  foi'med  in   the  fub- 
ftance, but  are  to  be  confidered  as  produftions 
of  the  fire.     At  the  fame  time  when  thefe  two 
Compounds  are  formed,  feveral  vegetable  acids 
are   alfo  formed,  which  likewife  did  not  exift 
in    the  vegetable    fubftance,    but    are  owing 
to  the  combination  of  a  portion  of  carbon,  of 
hidrogen,    and    of  oxigen  in    particular  pto- 
-portions  ;  the  pyromucous  and  the  pyroligneous 
acids  are  the  beft  known  of  thefe  erapyreumatic 

acidS; 
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acjidjs,  though  there  is  reafon  to  believe  that 
there  are  feveral  others  hitherto  unknown, 
M'hich  are  compofed  in  this  manner  by  the  ac- 
tion of  the  force.  In  proportion  as  thefe  ne^v' 
combinations  are  effetSled  at  the  temperature 
which  I  have  indicated,  carbon  is  left  behind, 
which  not  being  able  to  enter  into  thefe  conibi- 
nations  on  account  of  its  fuperabundance  with 
relation  to  the  hidrogen  and  oxigen,  retains 
fome  of  the  fixed  fubftances,  efpecially  of  the 
falts  and  earths  contained  in  the  fame  organic 
fubftance,  abfprbs  a  portion  of  pj^ige^n,  and 
fprmsa  coal  which  remains  in  the  retort, 
V  6.  But  when  we  apply  to  the;  vegetable  fubr 
ftances  a  heat  much  fuperior  to  that  of  boiling 
water,  andfuch  as  to  render  the  retort  red  hot ; 
water  is,  thffli  Xio  Ipng^r  fprixied ;  becaufe  at  this 
temperature  the  caijbpn  having  a  ftronger  at-» 
traftion  for  theoxjgen  than  the  hidrogen  has, 
carbonic  acid  is  fopner  produced ;  and  th6  por- 
tion of  water  which  was^^formed  pi^vioiis  to  tho 
application  of  thi$  violent  heat*  is  detompofed 
during  this  fecond  period  by  the  red-hot  oarbonv 
^nd  forms  carbonic  acid :  the  hidrogen  l^emg 
tlien  fet :  at  Ufcerty:  is  difengaged,  ftifed  1  by. 
the^  cajoric  into  elaftic  fluid,  in  the  ftato 
of  carbonated  hidrogen  gas;  pil  Ijk^.wife  is, 
then  no  lonffer-formedi  and  that  which  had  beea 
formi^d  •  and  had  remained  in  :  tlie  yegeta ' 
ble  fubftance  is .  decompofed;  This  ,  is  _^ wh^t 
happens  at  the^.^nd  of  the  diftillation  of  vegcta-^ 
bles  in  -the  retort, .  Aud  .is.,  tb^.  reafon  why. 
,.    .  *i  at 
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at  this  period,  the  temperature  being  much 
elevated,  a  confiderable  fwelling  takes  place  in 
fuch  of  thefe  fubftances  as  are  fufible.  The 
abundd^nt  difengagement  of  carbonic  acid  and 
carbonated  hidrogen  gas  then  raifes  the  whole 
mafs,  and  fills  the  receivers  with  a  grey  fmoke, 
on  accoaiit  of  the  portion  of  carbon  which  the 
latter  very  hot  gtis  carries  with  it,  and  of  which 
it  begins  to  depofit  a  portion  in  the  upper  part 
of  the  apparatus,  from  the  firft  degree  of  refri- 
geration which  it  then  experiences.  The  adion 
of  the  fire  does  not  ceafe  till  there  is  no 
longer  any  hidrogen  or  oxigen  in  the  fubftance 
fubje6led  to  diftillation,  and  then  the  coal 
which  is  its  r^fiduum  remains  alone  and  without 
any  volatile  matter. 

9.  According  to  the  rapidity  and  the  force 
of  the  heat  which  is  emplqyed  in  this  operation, 
we  obtain  at  pleafure  either  the  one  or  the  other 
of  the  two  kinds  of  phenomena  and  produ6ls, 
which,  in  faft,  depend  upon  the  difference  of 
temperature  with  which  this  diftillation  of  a 
vegetable  fubftance  is  effefted.  The  firfl  kind 
of  phenomenon  is  charafterizecl  by  the  forma- 
tion of  water,  of  oil  and  of  the  liquid  acids ; 
the  fecond  by  the  difengagement  of  carbonic 
acid  gas  and  carbonated  hidrogen  gas.  We 
have  it  in. our  power  to  decompofe  or  alter  the 
organic  matter  in  either  manner,  to  change  it 
into  .either  of  the  new  compounds :  and  thus  by 
thediverfity  of  alteration  which  is  in  our  power, 

'.         '      .  it 
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it  is  very  well  fliown  in  what  the  aflidn  of  fire 
tipon  vegetables  really  confifts, 
.  10.  I  do  not  here  fpeak  of  that  produSl  of 
diftillation  by  naked  fire,  or  the  violent  decfom- 
pofition,  eifecied  by  heat,  which  is  obtained 
much  more  rarely  and  much  lefs  conftantly  than 
the  preceding,  from  only  fome  vegetable  fub- 
ilances,  becaufe  it  is  only  a  kindofacceffary  of  the 
firft,  and  becaufe  this  produ6i,  which  is  conftant 
in  the  diftillation  of  animal  fubftanccs,  is  formed 
6nly  in  the  diftillation  of  thofe  vegetable 
fubftances,  which  approach  to  the  nature  of  the 
former :  this  produft  is  ammonia.  It  is  obferved 
only  in  fuch  of  thefe  fubftances  as  contain  azote 
amongft  their  principles,  and  which,  by  this 
addition,  become  conH)licated  in  fuch  a  manner, 
that  they  have  long  been  termed  "oegeto- animal 
fubftances  by  the  chemifts;  of  thefe  we  fliall 
fpeak  in  the  following  fe^lion : 


Article  III. 

Of  the  chemical  properties  af  ^vegetable  fub- 
Jiances  treated  by  the  air. 

1.  IT  was  impoffible  for  chemifts  to  compre- 
hend or  explain  the  efiefts  of  the  air  upon  the 
vegetable  fubftances  that  are  expofed  to  it,  after 
having  ceafed  to  live  or  vegetate,  at  the  time 
when  they  knew  neither  the  conftitution  of  tht 
ah"  nor  the  general  compofition  of  thefe  fub- 
ftances. 
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fiances.  Though  they  were  able  to  obferve 
fome  of  the  alterations  which  they  undergo, 
efpecially  the  moft  prominent  and  remarkable, 
they  were  unable  either  to  afcertain  exaftly  in 
what  they  confifted,  namely  the  real  changes  that 
had  taken  place  in  the  compofition  of  thefe  fub- 
ilances,  or  to  determine  the  part ,  which  the 
conta£l  of  the  air  had  in  them.  They  faw  that 
the  vegetable  fnbftaiices  became  coloured,  dried, 
and  withered,  or  were  decompofed,  when  thefe 
effect  were  fufficiently  marked  to  be  very  mani- 
feftand  diftinguiihable;  but  they  neither  knew 
whether  the  fame  phenomena  took  place  in  clofe 
veffcls,  nor  why  or  how  the  atmofphere  contri- 
buted to  their  produftion.  Moreover,  when 
we  compare  the  few  notions  which  the  Ancient 
Chemifts  poffeffed  relative  to  this  fubjefb,  even 
concerning  the  moft  violent  of  thefe  altera- 
tions, we  footi  fee  that  moft  of  the  fa6ls  which 
concern  them  efcaped  their  notice,  and  that  it 
was  even  very  natural  that  they  fhould  hardly 
pay  any  attention  to  them :  accordingly,  prior  to 
the  eftablifliment  of  the  pneumatic  do61ririe, 
before  the  data  of  Lavoifier  and  Citizen  Ber- 
thoUet,  nothing  had  been  faid  concerning  the 
properties  of  the  vegetable  fubftances  depen- 
dant upon  the  air.  The  elementary  books/ 
written  even  fince  that  period,  have  treated  too 
fpperficially  concerning  this  fubje6l. 

2.  In  order  that  I  may  omit  nothing  that 
belongs  to  thefe  chemical  properties  derived 
from  the  aftion  of  the  air  upon  the  vegetable 
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fubftances,  I  fliall  defcribe  them,  or  father  I 
ihall  announce  them  here  as  forming  fix  very 
diftin6l  phenomena, 

.  a.  The  obje6l  of  the  firft  will  be  the  abforp- 
tion  of  a  principle  of  the  air  by  thefe  fub- 
ftances. 

6.  That  of  the  fecond,  the  precipitation  and 
the  concretion  in  the  vegetable  liquids  which 
follow  this  abforption  of  one  of  the  principles 
of  the  atmofphere. 

c.  The  third  will  comprehend  the  coloration 
which  thefe  fubftances  undergo* 

d.  The  fourth,  the  kind  of  combuftion  to 
which  we  may  refer  this  chemical  property  iu 
general. 

e.  The  fubje6l  of  the  fifth  phenomenon  will 
be  the  change  Avlilch  the  air  itfelf  experiences 
from  the  aftion  of  the  vegetable  fubftances,  in 
proportion  as  its  conta6l  caufes  them  to  experi- 
ence the  four  firft. 

f.  Laftly,  in  the  fixth  and  laft  phenomenon, 
I  Ihall  rank  that  kind  of  decompofition,  more  or 
lefs  flow,  which  vegetable  fubftances  undergo 
by  the  contadl  of  the  atmofpherical  air. 

This  divifion  into  fix  phenomena,  by  particu- 
larly fixing  the  attention  of  chemifts  upon  each 
fpecies  of  alteration  which  the  air  produces  in 
the  vegetable  compounds,  will  be  attended  with 
the  particular  advantage  of  omitting  nothing 
which  is  eflential  to  be  known  refpefting  this 
genus  of  chemical  properties;  and  though  this  de- 
partment is  not  fo  far  advanced  as  were  to  be 

wifhed. 
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wiflied,  it  will  at  lead  appear  very  proper  for 
exciting  ;the  attention  of  the  learned,  and  en* 
gaging  them  ta  ftudy,  more  than  tljey  have 
done  hitherto,  this  kind  of  aClion,  which  de- 
ferves  to  occupy  them,  and  form  the  ohjejSl  of 
more  profound  refearches  than  thofe  to  which  it 
ha^  yet  given  ocdafioni  -  « 

3i  It  is  a  fafl;  M^ell  known  in  the  immenfe  feries 
of  pneumatic  experiments  which  have  been  made 
during  more  than  twenty  years  part,  that  when  we 
iexpofea  fubftance^jiiid  efpecially  a  vegetable  li- 
quid to  the  con  tad  of  the  air,  in  a  veflel  whici? 
ferves  exa6lly  to  meafure  its  volumie,  and  alfp 
enables  lis  to  examine  the  alteration  which  the 
air  has  experienced,  a  more  or  lefs  f^enfible  ab- 
forption  takes  place,  or  diminution  of  volume 
more   or  lefs  difiinguifliable.     When  we  exa- 
mine,   by    eudiometric   means,    what    part   of 
the  air  has  been  abforbed^  we  find  that  it  is 
oxigen    gas,    and   that   what  remains    of  the 
air  is  more  or  lefs  mephitic,  more  or  lefs  fur- 
charged  with  azotic  gas.     Almoft  all  the  veget- 
able liquids  poffefs  this  property ;  but  it  is  more 
l-emarkable  in  fome,  fuch  as  the  faps,  the  juices 
of  herbs,  the  oils,  the  extracts  diffolved  in  wa- 
.  ter,  &c.  fome  vegetable  liquids  eife6l  it  eveii 
in  fo  powerful  a  manner,  that  they  become  very 
frothy  by  agitation.     We  muft  take  care  not  to 
Confound  thofe  which  become  frotjiy  in  confe- 
quence  of  a  gas  which  is  difengag^d  from  them, 
with  thofe  that  become  covered  with  a  frothy 
fcum'  in  confequexnce  of  the  ^J)f(yption.     The 
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firft  prefent  this  phenomenon  without  the  con- 
taft  of  the  air ;  the  fecond  produce  a  vacuum 
in  velTels  partly  full,  in  which  thefe  liquids  are 
agitated  ;  it  is  probable  even  that  we  may  here- 
after find  fome  vegetable  fubftances  that  have 
a  fufficient  avidity  for  the  atmofpheric  oxigen 
to  aft  eadiometrically  upon  the  air. 

4.  In  proportion  as  the  liquid  or  diflblved 
vegetable  fubftances  that  are  expofed  to  the  air 
abforb  oxigen  from  it,  they  become  turbid,  de- 
pofit  flakes  which  are  precipitated,  or  become 
covered  with  concrete  plates  of  which  they  did 
not  previoufly  exhibit  the  flighteft  trace.  In 
this  manner  the  oils  concrete  at  their  furface, 
or  even  in  their  interior  part,  by  the  abforption 
of  the  oxigen,  as  has  been  difcovered  and  well 
proved  by  Citizen  Berthollet.  In  this  manner, 
I  have  difcovered  that  the  expreifed  and  clari- 
fied juices,  when  expofed  for  fome  time  to  the 
air,  become  filled  with  concrete  flakes  which 
fwim  in  their  liquor,  and  which  are  depofited 
after  fome  hours ;  which  does  not  happen  to 
them  in  well-dreffed  and  full  veffels  ;  there  are 
even  fome  decoftions  of  dry  vegetable  fubftances, 
of  woods,  barks,  and  roots,  which  become  tur- 
bid by  the  contaft  of  the  air,  and  which  after- 
wards depofit  powders,  or  thick  and  ropy  info- 
luble  maffes,  or  iiTegular  flakes.  I  have  parti- 
cularly obferved  that  much  of  this  matter  was 
formed  in  the  decoftions  of  Peruvian  bark 
that  were  made  to  boil  for  a  long  time,  and 
that  they  thus  loft  the  greater  part  of  their  vir- 
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tiies.  It  is  therefore  one  of  the  well  charac- 
terized chemical  properties  of  vegetable  fub-, 
ftancesj  to  be  rendered  in  this  manner  concrete 
by  the  atmofpherical  oxigen  which  they  abforb, 
and  to  form  oxigenated  products,  which  preci- 
pitate themfelves  from  the  liquids,  and  which 
have  become  infoluble,  or  much  lefs  foluble  than 
they  were  before. 

5.  The  coloration  of  vegetables  by  the  air  is 
one  of  the  moft  known  and  moft  conftant  phe- 
nomena ;  every  one  indeed  knows  that  the 
white  roots  of  falfifis,  the  white  petioles  of  the 
Spjinifli  thiftle,  beet,  the  hufks  of  nuts,  the 
pulp  of  pippin-fruits,  &c.  when  expofed  for 
fome  time  to  the  air,  affume  yellow,  brown^  and 
even  black  coloursi,  againft  which,  attempts  are 
'even  made  to  guard  them,  in  order  to  preferve 
that  whitenefs  m  hich  is  agreeable  in  alimentary 
fubftances.  The  colours  which  fome  kinds 
of  white  wines  fo  rapidly  affume  in  bottles, 
alfo  "afford  a  frequent  proof  of  the  exiftence 
of  this  coloration;  to  this  we  may  add  the 
coloration  of  the  ikins  of  fruits,  that  of  the 
leaves  which  acquire  a  deep  gree'n  colour,  of 
the  barks  M^hich  become  brown,  of  the  flowers 
which  do  not  acquire  their  tints  till  after  they  are 
blown,  and  which,  having  been  almoft  colour- 
lefs  in  the  calicine  covering  in  which  they  were 
folded  up,  become  adorned  with  all  their  co- 
lours when  they  open  in  the  atmofphere ;  but 
thefe  phenomena  being  complicated  with  thofe 
of  vegetation,  during  which  they.take  place,  I 
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ought  here  to  mention  thofe  only  which  be- 
long to  vegetable  fubftances  when  deprived  of 
life.  I  have  ftudied  with  attention,  and  de- 
fcribed  in  *'  Aniiales  de  Chimie,  tome  V,"  the 
influence  of  the  atmofpherical  oxigen  gas  upon 
the  coloration  of  vegetables,  Having  been 
ftruck  with  the  beautiful  blue  colour  which  in- 
digo  affumes  in  the  air,  after  having  been  taken 
green  out  of  the  dyeing- vats,  Arith  the  Wack- 
nefs  which  fubftances  impregnated  with  galls 
and  which  ink  affume  in  the  air,  with  the  bril- 
liant or  deep  colours  which  all  the  cryptogamic 
plants  exhibit  when  they  are  altered  or  decom- 
pofedin  the  atmofphere,  with  all  that  takes 
place  in  calico-printing  and  dyeing,  with  refpeft 
to  the  ufe  which  is  made  of  vegetable  fub- 
fiances  in  thofe  arts,  as  well  as  with  the  pheno- 
nomena  of  coloration  which  I  have  juft  quoted 
in  the  different  parts  of  living  plants,  I  parti- 
cularly dire6led  my  refearches*  to  the  infufions 
and  deco6lions,  and  efpecially  thofe  of  the  barks 
of  the  yellow  or  red  woods.  I  obferved,  that 
when  ^xpofed  to  the  air,  they  become  covered 
with  a  granulated  pellicle,  which  pafTed  fuccef- 
fively  through  the  colours  of  brown -black, 
brown-purple,  chefnut-red,  or^,nge  and  yellow; 
that  in  the  latter  ftate,  the  coloration  by  the  air 
was  fixed,  and  becomes  little  or  not  at  all  alter- 
able ;  that  previous  to  the  coloration  in  yellow 
or  fawn,  which  is  the  laft  term,  the  vegetable 
matter  palled  through  different  tinges  which  re- 
mained ftationary  and  fixed,  according  to  the  dif- 
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i*erent  proportions  of  oxigen.  I  have  proved 
that  thefe  fhades  were  really  owing  to  the  fixation 
of  oxigeii,  by  imitating  them  by  the  addition 
of  different  proportions  of  oxigenatcd  muriatic 
acid  to  thefe  deco6lions :  I  particularly  obtained 
from  ^e  deco6lion  of  Peruvian  bark  five  or 
fix  colours  more  beautiful,  more  rich,  and  ef- 
pecially  more  folid  than  the  ordinary  lakes,  of 
which  I  fhall  fpeak  hereafter.  From  the  whole 
of  my  labours  upon  this  fubjeft,  I  have  drawn, 
the  following  general  refults :  a.  Oxigeii  com- 
bined with  the  vegetable  fubftarict^s  changes? 
their  colour;  b.  the  proportions  of  this  principle 
produce  variations  in  the  fhades ;  c.  thefe  iliades 
follow  a  kind  of  degradation  from  the  deepeft 
to  the  lighteft  colour ;  d.  the  vegetable  reds, 
purples,  violets,  chefnuts,  blues,  owe  their  tinges 
to  different  proportions  of  oxigen  ;  e.  the  com- 
plete faturation  with  this  principle  produces  the 
yellow,  or  the  fawn,  which  is  the  mod  du* 
rable  of  all  the  vegetable  colours ;  /.  the  change 
of  colour /by  the  abforption  of  the  oxigen  is 
followed  by  a  change  of  nature,  and  the  ve- 
getable fubfianccs  M'hich  experience  it  become 
lefs  foluble  in  AV^ater,  and  more  or  lefs  oily  or  re- 
finous.  * 

6.  Befides  the  concretion  and  coloration 
which  are  6bferved  in  vegetable  fubftances  ex- 
pofed  to  the*  air,  and  which  are  owing  to  the 
fixation  of  a  more  or  lefs  confiderable  proportion 
of  atmofpheric  oxigen  ;  thefe  fubftances  under- 
go a  flow  combuftion  and  an  alteration  in  their 

cotupofitiow, 
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compofition,  which  has  been  very  well  deter- 
mined by  the  experiments  of  Citizen  Berthollete 
At  the  low  temperatures  to  which  vegetable 
fubftances  ^  are  expofed  in  this  kind  of  ex-? 
periments,  hidrogen  has  more  attraftion  for 
the  oxigeA  than  carbon  has :  accordingly, 
the  hidrogen,  a  principle  of  thefe  fubftaiices, 
tends  to  difengage  itfelf  from  them,  arid  is  acr 
tually  feparated,  molecule  after  molecule,  in  fucb 
a  manner  as  to  burn  by  degrees  with  the*  at- 
mofpherical  oxigen,  and  to  form  water :  herice 
the  drops  of  this  liquid,  which  appear  upon  the 
lides  of  the  receivers,  in  which  we  thus  exr 
pofe  in  confiderable  volumes  of  air  the  diced 
fruits  and  the  chips  of  wood,  whofe  alterability 
by  the  air  we  wifli  to  determine.  In  proportion 
as  this  hidrogen  exhales  and  burns  flowly  in  the 
air,  the  quantity  of  carbon,  whiqh  forms  one 
of  their  principles,  augments  and  colours  the 
vegetable  fubftance  the  more  fenfibly,  the  more 
confiderable  this  augmentation  is.  This  is  the 
manner  in  which  Citizen  BerthoUet  has  ex- 
plained the  bi'own  colour  which  woods  affume 
by  their  expofure  to  the  air.  This  efFe6l  i3  well 
known  in  the  wood  of  the  oak,  and  *in  that  of 
the  walnut-tree;  it  is  dill  more  remarkable  in  mar 
hogany,  which  from  a  delicate  rofe  or  pale  flefli- 
colour  pafles  to  a  blackifli  brown  :  it  is  known 
that  this  alteration,  the  produ6l  of  a  flow  com* 
buftion  of  the  hidrogen  and  feparatioii  of  the 
carbon,  takes  place  only  at  the  furface,  fince 
whenever  we  reihove  or  uncoyer  this  furface, 

4  we 
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we  find  a  much.lefs  deep  colouf,  which  indeed.' 
muft  in  its  turn  affume  the  above  mentioned 
caft,  when  it  fhall  have  been  left  for  fome  time 
expofed  to  the  air. 

7.  It  is  alfo  of  effential  confequence,  in  order 

to  appreciate  what  happens  to  vegetable  matters 

during  the  changes  which  they  experience  by 

the  contad  of  the  air,  to  determine  at  the  fame 

time  the  change  which  the  air  itfelf  experiences, 

and  this  determination  muft   equally  lead  to 

the  knowledge  of  what  happens  in  thefe  fub- 

ftatices,    or  the  real  nature  of  their  chemical 

properties.     Air,  which  has  been  left  for  fome 

time  iaconta6l  with  the  vegetable  fubftances, 

is  found  deprived  of  a  part  of  its  oxigen,  which 

is  determined  by  the  eudiometric  procefles.     It 

even  occurs  pretty  often  in  the  circuuiftances' 

of  common  life,  that  it  is  not  neceffary  to  have 

recourfe  to  eudiometrical  procefTes  in  order  to 

perceive  this   alteration  which  air  experiences 

from  the  adion   of  vegetables.     Clofe  places, 

in  which  thefe  fubftances  are  accumulated,  con- 

ftantly  become  dangerous  to  animals ;  perfons 

have  often  been  known  to  have  been  ftruck  with 

afphyxia  in  confined  or  clofe  places,  where  a 

large  quantity  of  flowers,  leaves,  or  ftalks  were 

drying,  or  where  large  heaps  of  hay  or  fruit 

were  accumulated.     Befides  the  odorant  matter 

proceeding  from  the  volatilization  of  fome  of 

the  principles  of  the  plants,  or  of  their  parts, 

the  frequently  pernicious  alteration  of  the  air 

010 ws  itfelf  here  unde?  three  afpefts,  or  produced 
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by  three  caufes  afiling  at  the  fame  thne.  The 
one  is  the  abforption  of  a  portion  of  its  oxigen, 
of  which  I  have  aheady  ipoken  ;  the  other 
confifts  in  the  combuftion  of  the  hidrogen, 
which  I  have  developed  in  the  preceding  num- 
ber;  and  the  third,  of  which  \  muft  alfo  fpeak 
a  word:  here,  muft  be  referred  to  the  formatioa 
of  a  certain  quantity  of  carbonic  acid  gas.' 
This,  the  influence  and  the  quantity  of  which 
may ;  be /determined  by  th^  fixed  alkalis  and 
lime-water,  fliows  that  hidrogen  is  not  the 
only  combuftible  principle  difengaged  from  the 
vegetable ,  fubftances  by  their  expofure  to  the 
air ;  that  w  hilft  it  exhales  from  thefe  fubftances 
iX  carries  with  it  a  fmall  quantity  of  carboq, 
-which  being  extremely  divided  by  this  aeriform 
folution,  burnS;  either  at  the  fame  time  as  the  hi- 
firogen,  or  immediately  afterwards,  as  takes  place 
in  the  lungs  of  animals.  Thus  the  air,  at  the 
laft  term  of  its  alteration  by  dead  vegetable 
fubftances,  may  be  entirely  deprived  of  its 
oxigen  ;  contain  a  large  proportion  of  water, 
the  greater  part  of  which,  not  being  able  to  be 
iield  in  folution,  is  precipitated;  become  charged 
with  a  portion  of  the  vegetable  matter  in  the 
ftate  of  vapour,  which  gives  it  a  fmell  more  or 
lefs  ftrong  of  carbonic  acid;  prefent  even  a  tern* 
perature  more  elevated  than  the  atmofphere, 
by  the  double  condenfation  which  its  oxigen  gas 
experiences,  both  by  uniting  with  the  hidrogen, 
and  by  combining  with  the  carbon.  Thus  thefe 
different  effefts,  fo  wdl  appreciated  by  the  pneu- 
matic 
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matic  do^lrine,  throw  the  greateft  light  lipon^ 
the  alterations  of  vegetable  fubftittce^^  by^  the 
air. 

8.  Every  one  knows  that  biefides  the  five-ef-- 
fe&f^,    or  rather  befides  the  feries  of  different  al"' 
terations  which  I  have  juft  explained,  and  whidi 
charafiterize  the  chemical  propertied  of  the  vege-* 
-table  fubftances  with  refpe^f  tp;thea6Hoii  Vhlclf 
the  air   exercifes  upon  them,  or  which  theV 
exercife  upon  the  air,  they  are  at  laft  dec6m-<i 
pofed  more  or  lefs  flowly  and  completely ;  they 
undergo  a  kind  of  analyfis,  which  feparates  from 
them  by  degrees  all  the  volatile  principles,  and 
colle<5ls  their  fixed  elements  in  the  form  of  an 
earthy  refidue,  of  rather  one  of  an  earthy  ap*- 
pearance;  that  in  this  manner,  Nature  entploy^ 
ing  the  air  at  once  as  a  refervoir  and  an  inftru^ 
ment,  deftroys,  with  the  aid  of  time,  the  moft 
foKd  texture  of  ancient  treies,  as  well  as  ^he 
moft  frail  and  delicate  febrics  of  annual  plarits  j- 
that  Ihe  reftores  to  the  general  circulation  of 
beings  the  principles  which  ihe  had  lent  for 
fome  time  to  thefe  organized   bodies.*    Btil'its" 
this  effe6l  of  fpontan^ous  analyfis,    of  nattiral 
and  flow  "decompofitipn,.  is  complicated  of  the 
afiliott^s  of  caloric  and  water  with  that  of  tlire  air, 
as  it  gives  rife  to  different  and  very  important 
refultsthatiretobeconfidered  in  particular;  arwf 
laftly,  as  it  deferves  to  be  comprehended  anH' 
treated'  mdre'particularly  -  in  this  feftion,  lil  the 
order  of  fa£ts  which  fliall  follow  that  dfevoled  tir 
the  exiartiinatian  of' the  immediate  materials  of 

plants, 
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plants,  I  ihall  here  only  announce  it,  in  order 
tp  render  more  methodical  and  more  complete 
this  outline  of  the  alterations  which  vegetable 
fubftances  undergo,  or  the  chemical  properties 
which  they  prefent  by  the  action  and  the  con- 
ta6l  of  the  air.  I  ihall  reconfider  and  explain  it 
in  a  more  ample  manner,  in  the  fifth  order 
of  this  feftion,  devoted  to  the  examination  of 
the  alterations  of  which  the  vegetable  com- 
pounds are  fpontaneoufly  fufceptible. 


Article  IV, 

Of  the  chemical  properties  of  'vegetable  fuh* 
Jidnces  treated  by  water. 

1.  THOUGH  I  have  already  confidered  water 
as  a  means  of  analyfis,  a6ling  upon  vegetable 
fubftances,  and  ferving  to  feparate  from  them 
fome  of  the  materials  of  which  they  are  con  ft  i- 
tuted,  though  I^have  already  remarked  that  it 
©lay  be  employed  as  an  inftrumentin  five  different 
manners,  by  tranquil  maceration,  by  agitated 
maceration,  by  infufion,  by  digeftion,  and  by 
deco6lion,  means  to  which  we  may  alfo  add 
that  of  diftillation,  I  have  not  yet  proceeded 
to  examine  with  due  attention  the  changes, 
or  the  chemical  properties  M'hich  thefe  fub- 
ftances are  capable  of  experiencing  from  the 
a6lion  of  water,  but  merely  the  general  effeft 

of 
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of  this  agent  and  the  influence  which  it  may 
have  upon  the  feparatioii  of  the  principles  or 
plants. 

g.  In  this  place  another  view  prefents  itfell; 
another  kind  of  confideration,  not  lefs  important 
and  much  more  profound  than  that  which  related 
to-the  vegetable  analyfis  in  general.  It  is  necef- 
fary  that  we  fliould  determine,  with  precilionj  all 
theefFe6ls  which  wafer  produces  upon  the  vege- 
table compounds,  the  different  alterations 
which  it  caufes  them  to  experience,  and  after- 
wards the  chemical  properties  which  it  exhibits 
in  them.  By  approximating  all  the  phenomena 
which  water,  employed  in  the  different  proceffes 
above  indicated,  produces  in  vegetables,  by 
comparing  together  all  the  different  effe6l« 
which  refult  fiom  tiieuce  in  their  compofition^ 
I  find  that  they  may  be  reduced  to  eight,  which 
are  very  diftinft,  and  which  muft  be  examine4 
in  particular,  in  order  to  appreciate  their 
relation  to  the  chemical  properties  of  thefe 
organized  bodies. 

3.'  Thefe  eight  phenomena  feem  to  follow 
each  other  in  the  order  and  according  to  the 
difpofition  which  I  anj  about  to  lay  down. 

a.  Abforptioi>  a,nd  foftening. 
-  h*  Mechanical  feparation  of  the  parts* 

c.  The  fufion  or  infulatiou  of  fome  of  the 
immediate  materials. 

d.  Th^  folutipn  of  fpjne  pthersj, 

^.  The 
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•  e:  The  new  union  or  the  mixture  of  fuch  of 
thefe  immediate  principles  as  are  dilfolved  at 
the  fame  time. 

f.  The  alteration  tv'hich  they  undergo^  either 
by  the  aftion  of  the  water,  or  by  that  which 
they  naturally  exert  upon  each  other. 

g.  The  coftion,  or  the  complicated  ^ifeft'  of 
the  boiling  of  the  vegetables  in  water. 

h*  Finally,  the  total  decompdfition,  which  is 
the  termination  of  the  aftion  of  the  Water,  and 
the  ultimate  term  of  the  chemical  properties 
which  the  vegetable  fubftances  prefent  by  its 
influence.  "' 

*  it  is,  however,  neceffary  to  remark  that  thefe 
phenomena  are  not  always  produced  by  the 
a6lion  of  water  upon  thefe  vegetable  fubftances; 
that  caloric  has  more  or  lefs influence  upon  them, 
according  to  the  temperature  to  which  we  elevate 
the  water  we  employ ;  that  fmce,  even  when  we 
tJxke  cold  but  liquid  water,  it  contains  an  abund- 
ant proportion  of  this  principle,  it  is  evident,  that 
it  always  enters  for  fomething  into  this  a6lion. 

4.  The  firft  effeft  of  water  is  known  to  every 
one,  and  takes  place  in  every  ^vegetable  matter 
which  is  impregnated  with  Uns  liquid^  which 
is  keptimmerfed  in  it,  or  which  is  even  placed  in 
the  air  when  water  is  precipitated  from  it ;  this 
matter  abforbs  it,  becomes  penetrated  with  it, 
admits  it  from  all  fides  between  its  laminae,  its 
layers,  its  fibres,  or  its  molecules ;  thcfeare  then  re- 
moved from  each  other  and  fwell;  whence  refults 
an  augmentation  of  volume,  a  change  of  form, 

an 


CHJiMICAL  CHARACTERS  OF  VEGETABLES.   lO^ 

an  ^largement  which  are  made  ufe  of  iti  many 
of  the  arts,  an^d  which,' as  is  well  known,  anfwer 
many  ufeful  purpofes.  This  efFe6l  is  not  merely 
that  'of  fuftion  and  of  the  capillary  tubes,  as 
has  been  aflerted  by  natural  Philofophers  in 
their  mechanical  explanations ;  it  would  in  that 
cafe  have  no  relation  with  chemiftry,  and  would 
not  deferve  to  be  enumerated  amongft  the  pro^ 
perties  which  this  fcience  ought  to  examine  in 
vegetables.  It  is  not  confined  to  a  mere  phyfical 
power;  it  follows  the  laAvs  of  chemiqal  attrac- 
tions, and  on  this  account  the  vegetable  fub- 
flances  differ  even  in  the  manner  in  which  they 
abforb  water,  in  which  they  are  penetrated  by 
it,  in  the  quantity  which  they  abforb  of  it,  in  * 
the  degree  of  augmentation  of  volume  which 
they  experience  from  it^  and  efpecially  in  the 
adhe/ion  which  they  contrail  with  it.  Accord- 
ingly, diifefent  woods  ftecped  in  water  for  the 
feme  fpace  of  time,  augment  differently  in 
weight  and  volume,  and  dry  afterwards  with 
different  phenomena. 

5.  When  the  vegetable  fubftances  have  re^- 
mained  for  fome  time  immerfed  in  water,  thofe 
"whofe  texture  is  the  mod  delicate,  arc  not  onlv 
penetrated  with  the  largeft  ;  quantity  of  this 
liquid,  but  experience  alfo,  by- the  effeS:  of 
the  removal  of  their  laminae  or  :  fibres  froth 
each  other,  a  feparation,  a  kind  of  (J>ffled- 
tion,  which  detaches  filaments  from  them;-  fo 
that  thefe  are  precipitated  or  depofited  ai  the 
bottom  of   tlie  liquid,  ^  the-^*  txanfpareiicy ;  <jf 

which 
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which  they  impair  by  remaining  for  fome  time 
fufpended  in  it.  From  this  a6lion,  which  alfo 
depends  upon  the  affinity  of  the  vegetable  mole- 
cules with  thofe  of  the  water,  there  refults  a 
diforganization  of  the  former,  foon  followed 
by  a  more  decided  alteration,  a  more  intimate 
decompofition  or  change  of  nature,  of  which 
the  firft  Reparation  has  been  the  fource.  It  is 
not  only  in  the  furfuraceous  form  or  in  laminae, 
leaves  or  filaments,  that  the  water  thus  detaches,- 
by  long  contact,  the  different  materials  of  the 
Tegetables ;  frequently,  this  feparation,  which 
takes  place  in  confequeiice  of  the  different  at- 
traftion  of  the  immediate  materials  of  the  plants 
for  the  liquid,  prefents,  as  it  is  effefted,  foft, 
pulpy,  mucous,  flaky,  gelatinous  fubftarices, 
which  float  in  the  liquid,  or  which  aredepofited 
in  dificrent  layers,  _but  this  feparation  is  then 
accompanied  with  a  confiderable  alteration  of 
the  fame  materials,  and  belongs  to  one  of  the 
fubfequent  effe6ts. 

6.  When  we  employ  water  confiderably  heated 
for  treating  vegetables,  the  elevated,  and*  efpe- 
cially  the  continued  temperature  aflifting  the 
aftion  of  the  water,  caufes  it  to  penetrate  more 
deeply  into  the  parenchyma  and  the  organic 
texture  of  the  plants ;  and  this  liquid,  having 
become  more  a6tive,  divides,  foftens,  and  en- 
tirely ftifes  fuch  of  the.  immediate  materials  as 
are  fufceptible  of  this  change  of  ftate ;  fo  that 
without  combining  with  the  water,  which  even 
'.xepelU  their  union,  thefe  materials  are  never- 
...      .  thelefs, 
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thelefs,  infulatcd  from  the  vegetable,  and  pre- 
fent  themfelves  alone  with  the  properties  which 
characterize  them.  Thus  when  we  boil  roots  or 
barks  for  a  long  time  in  water,  we  fee  at  the 
furface  of  the  liquor  drops  of  oil,  which  float 
without  mixing  with  the  liquid.  Refin, 
Gum-refin,  and  feveral  other  immediate  ma- 
terials  of  vegetables  are  affefted  in  the  fame 
manner,  and  the  feparation  of  thefe  materials 
contributes  to  the  analyfis  of  the  plants, 
or  of  the  parts  of  plants  which  are  fubjefted  to 
it. 

7.  At  the  fame  time  that  thefe  three  effects  of 
water  take  place,  or  after  they  have  taken  place, 
this  liquid  takes  up  from  the  vegetables  fuch 
<5f  the  materials  as  are  foluble  in  it,  and  ac- 
cordingly as  thefe  are  more  or  lefs  numerous,  or 
more  or  lefs  abundant,  the  water  takes  up  a 
different  proportion,  and  favours  the  feparation 
or  the  analyfis  of  thefe  materials :  thefe  then 
partake  of  the  liquidity  of  the  water,  and  cannot 
be  feparated  from  it  except  by  evaporation ;  and 
it  is  always  with  the  fole  and  almofl  ex- 
clufive  intention  of  thus  diflfolving  fome  of  the 
immediate  materials  of  plants,  that  water  is 
employed  in  their  analyfis ;  but  it  is  necelTary 
tp  add  to  what  I  have  already  faid  upon  this 
fubjeft,  that  the  different  foluble  materials  of 
thefe  bodies  are  fo  in  different  degrees,  and  vary 
according  to  the  more  or  lefs  foluble  texture  to 
which  they  belong,  according  to  the  age  of  the 
plants,  and  according  to  the  particular  ilate  of 

thefe 
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which  they  impair  by  remaining  for  fome  time 
fufpended  in  it.  From  this  a6lion,  which  alfo 
depends  upon  the  affinity  of  the  vegetable  mole- 
cules with  thofe  of  the  water,  there  refults  a 
diforganization  of  the  former,  foon  followed 
by  a  more  decided  alteration,  a  more  intimate 
decoinpofition  or  change  of  nature,  of  which 
the  firft  feparation  has  been  the  fource.  It  is 
not  only  in  the  furfuraceous  form  or  in  laminae, 
leaves  or  filaments,  that  the  water  thus  detaches, 
by  long  contact,  the  different  materials  of  the 
vegetables;  frequently,  this  feparation,  which 
takes  place  in  confequence  of  the  different  at- 
traftion  of  the  immediate  materials  of  the  plants 
for  the  liquid,  prefents,  as  it  is  effefted,  foft, 
pulpy,  mucous,  flaky,  gelatinous  fubftanccs, 
which  float  in  the  liquid,  or  which  are  depofited 
in  different  layers,  ^ut  this  feparation  is  then 
accompanied  with  a  confiderable  alteration  of 
the  fame  materials,  and  belongs  to  one  of  the 
fubfequent  effefts. 

6.  When  we  employ  water  confiderably  heated 
for  treating  vegetables,  the  elevated,  and  efpe- 
cially  the  -  continued  temperature  aflifting  the 
aftion  of  the  water,  caufes  it  to  penetrate  more 
deeply  into  the  parenchyma  and  the  organic 
texture  of  the  plants  j  and  this  liquid,  having 
become  more  aftive,  divides,  foftens,  and  en- 
tirely ftifes  fuch  of  the.  immediate  materials  as 
are  fufceptible  of  this  change  of  ftate ;  fo  that 
without  combining  with  the  water,  which  even 
xepelU  their  union,  thefe  materials  are  never- 
...     ..  thelefs, 
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thelefs,  infulatcd  from  the  vegetable,  and  pre- 
fent  themfelves  alone  with  the  properties  which 
characlerize  them.  Thus  when  we  boil  roots  or 
barks  for  a  long  time  in  water,  we  fee  at  the 
furface  of  the  liquor  drops  of  oil,  which  float 
without  mixing  with  the  liquid.  Refin, 
Gum-refin,  and  feveral  other  immediate  ma- 
terials  of  vegetables  are  affefted  in  the  fame 
manner,  and  the  feparation  of  thefe  materials 
contributes  to  the  analyfis  of  the  plants, 
or  of  the  parts  of  plants  which  are  fubjefted  to 
it 

7.  At  the  fame  time  that  thefe  three  effects  of 
M^ater  take  place,  or  after  they  have  taken  place, 
this  liquid  takes  up  from  the  vegetables  fuch 
of  the  materials  as  are  foluble  in  it,  and  ac- 
cordingly as  thefe  are  more  or  lefs  numerous,  or 
more  or  lefs  abundant,  the  water  takes  up  a 
different  proportion,  and  favours  the  feparation 
or  the  analyfis  of  thefe  materials :  thefe  then 
partake  of  the  liquidity  of  the  water,  and  cannot 
be  feparated  from  it  except  by  evaporation ;  and 
it  is  always  with  the  fole  and  almofl  ex- 
clufive  intention  of  thus  diflfolving  fome  of  the 
immediate  materials  of  plants,  that  water  is 
employed  in  their  analyfis;  but  it  is  necelTary 
to  add  to  what  I  have  already  faid  upon  this 
fubjeft,  that  the  different  foluble  materials  of 
thefe  bodies  are  fo  in  different  degrees,  and  vary 
according  to  the  more  or  lefs  foluble  texture  to 
which  they  belong,  according  to  the  age  of  the 
plants,  and  according  to  the  particular  ilate  of 

thefe 
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thefe  materials.  Some  of  thetn,  atid  we  fliall 
fee  that  to  this  clafs  bel6ng  the  mucilages,  the 
extiaci:s,  the  vegetable  Talts,  &a  are  very  fo- 
luble  in  the  cold,  and  in  fmall  quantities  of  wa* 
ter ;  others  require  a  heat  more  of  lefs  intenfej 
and  alfo  a  larger  quantity  of  this  liquid  to  daf- 
folve  them ;  whence  it  folloAvs,  that,  accord- 
ing even  to  the  variability  of  this  chemical  pro- 
perty in  the  plants,  or  the  vegetable  matters  of 
whatever  kind  which"  we  examine,  we  ought 
to  treat  them  differently  with  refpcQ;  to  the 
proportion  and  the  tempe^rature  of  the  'Svatef 
which  we  employ,  as  a  fii'ft  trial  will  fufficiently 
indicate. 

^.  It  is  not  to  the  mere  lofs  of  thefe  tuaterials 
foluble  in  water  that  vegetables  are  limited,  undef 
this  point  of  view,  as  to  their  chemical  properties 
indicated  by  the  aftion  of  water ;  there  takes' 
place  alfo  during  and  by  the  a6l  itfelf  of  this 
folution,  another  effe6l  equally  neceflary  and 
important  to  be  appreciated,  in  order  to  acquire 
•a  knowledge  of  thefe  properties;  when  two, 
and  ftill  more  fo  when  more  than  two  of  thefe 
foluble  materials  pafs  thus  from  the  vegetables 
into  the  water,  this  fluid  combinesai>d  unites  them 
in  another  order  and  under  another  form  than 
than^  that  in  which  they  exifted  in  the  natural 
fubflance  whence  it  has  taken  them  :  fa  that 
it  mufl  not  be.  concluded  from  this  experiment 
wlieii  employed  as  a  means  of  analyfis,  that  thefe 
inattei's,  fodiffolved  and  afterwards  found  agaiii 
in  the  water,  exifted  in  the  fame-ftate,  and  in 

fome 
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Ibme  refpeft  under  the  fame  alTociation  in  the 
vegetables  that  has  been  analyzed.  Thus  the  fu- 
gar,  the  gum,  and  the  eflential  fait  which  arc 
found  diflblved  at  the  fame  time  in  the  water^ 
and  which  adhere  to  each  oth^r,  after  having 
been  artificially  feparated  from  it,  were  not 
cotnbined  three  and  three  in  the  fame  manner 
in  the  vegetables  from  which  they  proceed ;  and 
in  like  manner  the  materials  that  have  tiot  beea 
touched  by  the  water,  but  which  have  efcaped 
its  folventaftion  whiHt  the  former  were  dilfolved 
in  it,  are  applied  and  united  to  each  other  in  a 
a  different  manner  than  they  were  when  they 
formed  integrant  parts  of  the  texture  and  of 
the  parts  of  plants, 

9.  The  confequenfce  of  this  alterative  atid 
combinatory  adion  which  water  exerts  upon 
the  vegetable  fubftances  which  it  diffolves,  as 
.alfo  upon  thofe  which  it  leaves  undiifolved 
when  it  is  brought  to  aft  upon  plants,  is  necef- 
farily  a  change  of  nature,  an  alteration  of 
fome  kind,  efpecially  between  the  dilfolved  fub^ 
ftances  which  mull  re^a6l  upon  each  other, 
and  become  different  from  what  they  wer€  at 
firlL  This  is  a  refult  which  muft  well  be 
kept  in  mind  in  the  vegetable  analyfis,  which^ 
without  the  condition  here  propofed,  would 
lead  us  to  commit  many  errors.  I  have  ihowu 
in  the  preceding  article,  that  the  air  has  great 
influence  upon  the  llate  of  vegetable  com- 
pounds -diffolved  in  water,  upon  the  product  of 
tfaj^  infufions  and  the  decodtons :  there  are 
•VoL.VIL  I  therefore 
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therefore  here,  with  refpefl:  to  the  chemical  pro- 
perties of  the  vegetable  fubftances,  three  ^f- 
fefts,  which  become  complicated  by  being  af- 
fociated  with  each  other  ;  the  one  is  the  a6lion 
of  the  water  itfelf  upon  the  fubftance  difTolvcd  ; 
the  fecond  is  the  combination  of  feveral  of 
thefe  fubftances  diffolved  at  the  fame  time;  and 
the  third  is  the  influence  of  the^air  upon  this 
matter  held  in  folution ;  whence  it  follows  that 
it  is  not  every  aftion  of  water  upon  a  vegetable 
that  furniihes  exactly  and  without  any  alteration, 
the  fubftances  this  liquid  takes  away  from  it; 
and  this  depends  upon  the  great  alterability  of 
thefe  fubftances,  the  flight  equilibrium  which 
keeps  their  firft  principles  combined,  and  the 
facility  with  which  it  may  be  bri^ken. 

10.  A  great  part  of  the  phenomena  which 
I  have  juft  enunciated  in  their  generality,  are 
united  in  the  operation  fo  familiar  to  mankind, 
when  they  boil  plants  in  water,  in  order  to 
render  their  vegetable  aliment  better  tafted, 
more  tender,  and  more  eafy  of  digeftion.  It  is 
well  known  what  a  great  difference  there  is  in 
the  tafte,  foftneis,  and  agteeablenefs  in  gene- 
ral, between  vegetables  boiled  in  water  and 
baked  vegetables,  of  which  I  have  fpoken  in 
one  of  the  preceding  articles.  It  is  known  that 
the  change  produced  by  this  boiling  is  owing 
to  the  prefence  of  w^ter' which  penetrates  them, 
makes  them  tender,  foftens  them,  diflblves  fome 
of  their  principles,  changes  more  or  lefs  their 
nature  and  their  properties,  converts  for  example . 

the 
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the  harfli  juices  into  mild  matter,  and  the  infipid 
matter  into  faccharine  fubftance.  It  is  there- 
fore very  evident  that  this  change  is  owing  to 
an  union  of  the  different  alterations  of  which 
I  have  fpoken  in  the  preceding  numbers,  and 
that,  if  we  well  conceive  the  nature  of  thefe 
alterations,  it  will  not  be  difficult  to  compre- 
hend perfe6lly  the  boiling  of  the  vegetables  in 
water ;  an  operation  the  phenomena  and  the  re- 
fult  of  which  chemifts  have  not  fufficiently 
determined.  They  have  not  determined,  for 
example,  why  water,  holding  a  fmall  quantity 
of  earthy  falts  in  folution  does  not  effeft  this 
boiling ;  which  appears  to  depend  upon  the 
circumftance  that  the  water,  being  IjRurated 
with  thefe  falts,  and  efpecially  with  the  fulphate  - 
of  lime,  is  no  longer  able  to  diffolve  the  ve- 
getable matter,  which,  in  this  foftened  ftate, 
conftitutes  the  boiling  of  plants.  Sufficient  at- 
tention has  not  been  paid  to  the  very  ufeful  power 
of  the  vapour  of  water  in  boiling  pulfe,  grains, 
and  fruits,  .which  is  employed  with  fo  great  ad- 
vantage, efpecially  with  rcfped  to  hard,  raw, 
and  faline  water,  and  may  ferve  in  certain 
countries  or  at  fta  for  this  important  purpofe, 
becaufp  the  aftion  of  th?  fire  reduces  qnly  the 
pure  water  into  vapour  which  a6ls  upon  the  ve- 
getable fubflances.  • 

1 1.  Water,  like  caloric  ajKjairj.has  the  power 
of  .completely  decompofing  the  vegetable  com- 
pound^ >^nd  .entirely  feparating  its  principles. 
..TJiis  is  ft  f%^  w.hich,  is  proved  by  a  thoufand 

I  2  circum- 
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Gircumftances,  and  efpecially  by  that  which  is 
lb  frequently  and  lb  abundantly  exemplified  be- 
fore our  eyes  in  the  immerfion  of  vegetables  in 
this  liquid.     We  fee  at  every  moment  the  plants 
plunged  in  this  liquid  become  completely  deftroy- 
ed  in  it;  they  become  foft,  pulpy,  and  are  reduced 
into  a  kind  of  ropy  and  putrid  mucilage,  which 
quickly  difappears.    This  phenomenon  varies  in 
the  woods,  ^hich  firft  become  black  in  it,  and 
afterwards  brittle.     It  is  very  remarkable  in  the 
ftalks  of  hemp  and  flax,  which,  by  remaining 
too  long  in  the  water  of  the  fteeping-veffels,  or 
by  too  long  Iteeping,  are  buriled,  become  black, 
putrefy  and  entirely  lofe their  confiftence.  In  che- 
mical experiments,  as  well  as  in  the  operations 
of  nature,  every  vegetable  folution  is  gradually, 
decompofed  and  deftroyed ;  but  thefe  efted'S  are 
owing  to  a  complication  of  caufes  and  of  ac- 
tions, and   allb   prefent  a  feries  of  important 
differences  or  modifications,  which  it  is  elfen- 
tially  neceifary  to  examine  in  the  moft  detailed 
manner,  and  which  I  relerve  for  the  fifth  order 
of  fa6ts  relative  to  the  alterations  of  which  ve- 
getables are  fufceptible,,     Our  prefent  object  is 
merely  to  defcribe  in  general  the  complete  de- 
compofition  effected  by  water,  and  t(>  explain 
it  as  the  laft  term  of  the  chemical  properties 
and  actions  which  the  vegetable  fubllance  can 
prefent  under  the  influence  of  this  liquid. 

la.  It  refults  from  thefe  eight  phenomena 

appertaining  to   the  re-action    of  water  upon 

*  vegetable  fubftances,  that  moft  of  them  confift 

'  in 
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in  a  feries  of  aftions,  which,  like  thofe  of  the 
air  and  of  fire,  tend  reallj-  to  iniulate  the  con- 
ftituent  principles  of  thefe  fubftances,  to  change 
their  nature,  to  exti*a6l  them,  or  to  reduce  them 
to  the  ftate  of  two  or  three  binary  compounds, 
or  even  to  their  primitive  elements ;  and  that 
this  feries  of  aftions  caufes  the  vegetable  com- 
pound to  pafs  through  fucceflive  modifications, 
which  frequently  refemble  thofe  which  it  ex- 
periences in  nature,  and  even  in  the  veflels  of 
the  living  plants  ;  which  proves  that  the  gene- 
ral ptogrefs  pf  this  decompofition  is  uniform^ 
and  ob^ys  conftant  ai^d  determinate  laws. 


Article  V. 

Of  the  Chemical  Properties  of  Vegetable  Sub- 
Jiances  treated  bif  the  Earths  and  the  Al- 
kalis. 

1.  IF  we  except  fome  very  well-known  com- 
binations between  the  alkalis  and  certain  imme- 
diate materials  of  vegetables,  fuch  as  thofe  be- 
tween the  oils  and  thofe  bafes  which  conftitute 
the  foaps,  fcarcely  any  thing  has  hitherto  been 
Ikid  concerning  the  reciprocal  a6lion  between 
thofe  two  kinds  of  fubftances ;  and  nevefthelefs 
it  is  not  to  be  doubted  that  they  have  a  more 
.  M  or 
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or  lefs  energetic  tendency  towards  e^tcl)  other. 
The  well-known  energy  which  the  cauftic 
fixed  alkalis  exert  upon  orjganic  ftibfiances  in 
general,  is  too  great  and  too  powerful  for  it  not 
to  be  exercifed  in  fome  manner  upon  the  ve- 
getable fubftances  :  it  is  therefore  of  importance 
to  attempt  at  leaft  to  fupply,  by  fpme.  general 
confideration;  and  by  the  colle6lion  of  fome 
fa6ts,  the  almoft  total  filence  of  chemifts  with 
refpeft  to  this  fubj^fl. 

2.  The  dry  earths,  filex  and  alumine,  pro- 
duce no  very  fenfible  alteration  upon  vegetable 
fubftances :  it  is  well  known,  that  when  im- 
merfed  in  pure  and  well-dried  fand,  they  keep 
without  alteration.  Befides  the  adyaptageous 
ufe  to  which  this  kind  of  inhumation  is  applied, 
in  rural  and  domeftic  economy,  in  order  to 
preferve  roofs  and  pulfe  without  change  guard- 
ed againft  the  moifture,  the  atmofpheric  varia- 
tions, and  the  procefs  of  germinatiop,,  when  the 
precaution  is  ufed  of  placing  them  in  a  depth 
at  which  the  temperature  is  not  fqbjecl  to  vari- 
ation ;  we  alfo  know  that  induftrious  art  whicl; 
preferves  with  a  kind  of  frefhnefs,  and  even 
with  their  mpft  exaft  forms  and  more  tendeir 
tints,  plants  of  a  delicate  texture,  by  fprinkling 
and  furrounding  them  with  fine  and  dry  fand,  in 
veflels  to  the  middle  of  which  they  are  fixed 
and  fufpended  in  their  natural  fituation.  Thus 
filex  has  in  fome  fort  the  power  of'  preferving 
the  properties,  the  organization,  and  the  com- 

pofition 
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pofition  of  vegetables ;  itprevents  their  altera- 
tion and  fpontaneous  analyfis ;  it  checks  their, 
feptic  decompofition. 

S.  The  fame  is  not  the  cafe  with  alirmine :  al- 
ways  more  or  lefs  l;iumid,  or  retaining  between 
its  molecules  a  certain  proportion  of  water,-, 
argil  does  not  ferve  in  the  fame  manner  for 
the  prefervation  of  vegetable  fubftances ;  ac-^ 
cordingly  th-ey  become  altered,  and  putrefy  when 
furrounded  with  or  buried  in  it.     This  kind  of 

* 

alteration,  which  is  confiderably  fapid^  even 
with  wood  buried  in  the  argillaceous  earths,  is 
entirely  owing  to  the  water  which  they  retain ; 
and  it  is  only  becaufe  this  fpecies  of  earth  is 
always  moift  and  foft,  the  vegetables  experience 
in  it  this  decompofition,  of  which,  as  we  fee,  the 
alumine  is  the  occafional  caufe.  This  earthy  bafe 
unites  pretty  eafily  with  certain  vegetable  fub- 
ftances, with  the  mucilages  and  the  oils  ;  but 
this  efFe6i;  belongs  to  the  hiftory  of  the  imme- 
diate materials  of  which  I  ihall  treat.elfe where. 

4t  The  alkaline  and  acrid  earths,  bariles, 
ftrontian  and  lime,  are  very  analogous  to  the 
alkalis  ftriflly  fo  called  with  refpe6t  to  their 
a6l;ion  upon  vegetable  compounds,  ^  They 
jlowerfuUy  abforb  the  water  with  which  they 
^re  impregnated;  they  dry  them,  and  even  ef- 
fect upon  them  a  kind  of  femi-combuilion,  by 
the  heat  which  they  produce  in  feiising  the  wa^. 
ter  which  is  contained  in  them.  There  are  even 
fome  of  the  immediate  materials  of  plants  upon 
which  they  exert  an  aftion  of  combination,  as 

I  fliaU 
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I  fliall  fliow.  hereafter.  Magnefia,  which  is  fre-^ 
quentlj^  prefcribed  by  the  phyficiatis,  in  its 
mixture  with  vegetable  powders,  feivours  the 
fohition  and  extraftion  of  fonie  of  their  prin- 
ciples ;  but  this  action  has  not  yet  been  exa- 
mined or  determined  with  fufficient  accuracy 
to  enable  me  to  fay  more  concerning  it  in  this 

place. 

5  I  fhall  not  here  fpeak  of  the  combination 
fo  well  known  under  the  name  of  foap,  which 
takes  place  between  the  fixed  alkalis  and  the 
vegetable,  oils,  nor  of  the  a6lion  of  thefc  bafes 
upon  the  colorant  parts :  this  fubjefl  belongs 
entirely  to  the  hiftory  of  the  immediate  mate- 
rials of  vegetables,  with  which  it  is  not  yet 
time  for  me  to  occupy  myfdf,  I  fliall  only 
enunciate  fome  generalities  relative  to  the  man- 
ner in  which  we  may  conceive  the  properties 
which  the  vegetable  compound  prefents,  when 
it  is  fubje6led  to  the  aftion  of  the  pure  and 
powerful  alkalis,  whether  in  the  folid  or  in  the 
liquid  form.  Thefe  bafes,  which  are  fd  ener- 
getic and  fo  greedy  of  moifture,  quickly  take 
away  that  which  is  contained  in  the  vegetables. 
But  their  a6lion  is  not  limited,  like  that  of  the 
acrid  earths,  to*  a  (imple  deiiccation.  When 
we  triturate  them  dry  with  the  fubftances,  they 
effeft  a  profound  alteration  in  their  texture, 
their  organization,  and  their  compofition.  They 
foften  them,  frequently  reduce  them  into  a 
foft  pulp,  colour  them,  and  decompofe  them. 
The  fame  effeft  takes  place,  but  in  a  lefs  power- 
ful 
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fill  degree,  with  the  cauftic  diffolverf  alkalis^ 
efpecially  \i^hen  their  folution  is  denfe  and  con- 
centrated :  then,  even  without  the  aid  of  heat, 
which  however  greatly  augments  their  aftivity, 
they  powerfully  diflblve  the  vegetable  fubftances, 
and  bring  them  into  a  kind  of  faponaceous  ftate. 
It  is  in  this  manner  that  unfixed  paper  affume^ 

theform  of  pulp,  runs  tjufckly  into  holes 
or  becomes  diiTolved,  when  we-  employ  it 
tcT  filtrate  alkaline  leys.  It  is  in  the  fame 
manner  that  line»,  employed  for  the  fame  pur- 
pofe,  lofes  its  ftrength,and  part  of  its  weight;  an 
inconvenience  which  is  perceiyed  even  in  the 
domeftic  operations  of  walhing  and  bleaching, 
when  too  ftrong  leys  are  employed.  There  5re 
fome  vegetable  fubftances,  fuch  as  approach  to 
the  jyjhnal  fubftances  by  the  azote  which  they 
cojrftain  which,  like  the  latter,  yielrf  ammoiiia 
at  the  moment  when  they  are  triturated  with 
folid  alkalis.  This  phenomenon  I  ihall  explain 
more  at  length  when  treating  of  the  immediate 
materials  of  vegetables  in  the  fubfequent  orders. 
The  cauftic  alkalis,  by  the  avidity  with  which 
they  tend  to  unite  with  water,  effeft  the  de- 
compofition  of  fome  vegetable  fubftances  by  in- 
fulating  their  oxigen  and  their  hidrogen.  This 
a6iion  refembles  that  of  the  acids. 

6,  The  properties  which  the  vegetable  com- 
pounds prefent  in  the  a6lion  which  they  are 
fufceptible  of  experiencing  from  ammonia,  ap- 
proach but  (lightly  to  thofe  which  I  have  juft 
defcribed  relative  to  the  fixed  alkalis :   they 

have 
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Jiave  an  analogy,  which  may  be  eafily  con- 
ceived from  the  comparative  nature  of  thefe 
falifiable  bafes.  But  the  weaknefs  of  this 
fpecies  of  volatile  alkali  explains  how  ammo^ 
nia  has  only  in  a  few  circumftances  even  a  flight 
folvent  a6lion  upon  thefe  compounds.  It  fa- 
vours, ftill  lefs  than  pot-afli  and  foda,  the  folubi- 
lity  of  fome  of  thefe  x^ompounds  in  water,  and 
it  changes  their  nature  but  very  little, 


Article.  VI, 

Of  the  Chemical  Properties  of  the  Vegetable 
Subjiances  treated  by  the  Acids. 

1.  THOUGH  chemifts  have  long  employed 
th^  acids  for  the  purpofe  of  examining  vege- 
table fubftances,  and  though  they  have  obtained 
fome  advantage  from  them  with  refpe6b  to 
the  knowledge  of  their  properties,  it  is  only 
fmce  the  great  difcovery  of  Bergman,  of 
the  converfion  of  fugar  into  a  peculiar  acid 
by  means  of  that  of  nitre,  that  this  kind 
of  vegetable  analyfis  has  become  a  mean^ 
of  the  greateft  importance  for  appreciating 
the  chemical  properties  of  thefe  compounds. 
The  pneumatic  do6lrine  has  efpecially  thrown 
the  greateft  light  upon  this  decompofing 
a6lion  of  the  acids;  this  alone  has  been 
able  accurately  tq  appreciate  its  exiftence,  to 

determine 
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determine  its  caufes,  to  verify  its  refults,  and 
well  to  diftinguifti  all  its  phenomena.  .  It  may 
even  be  faid,  that  between  the  difcoveries  of 
Bergman  and  Scheele,  the  two  firftcjiemifts  who 
have  indicated  the  change  of  the  vegetable 
compounds  by  the  nitric  acid,  and  the  inge- 
nious explanations  founded  upon  other  difco-* 
veries  of  the  French  pneumatic  doftrine,  the^ 
diftance  ond  the  interval  for  the  progrefs  of  the 
human  underftanding,  is  greater  than  be-^ 
tween  the  ancient  ftate  of  chemiftry  and  the  firft 
obfervations  of  the  two  Swedilh  chemifts.  No 
part  of  the  fcience  has  made  a  more  ftriking 
progrefs,  nor  has  arrived  at  more  beautiful  re- 
fults than  this :  and  though  that  of  the  ac- 
tion of  the  powerful  acids  upon  vegetable  fub- 
ftances  has  not  by  any  means  been  carried  fo. 
fkt  as  it  evidently  may  hereafter,  there  is  never- . 
thelefs^  no  re-agent,  which  has  more  effe6kually' 
conti'ibuted  to  the  knowledge  of  the  chemical 
properties  of3'egetables  lhanthefeaQ;ive  inftru- 
pnents,  ' 

2.  It  is  difficult  to  generalize  the  aftidn  of 
the  very  decoiiipofable  mineral  acids  upon  ve-* 

getable  fubftances^  becaufe.this  a&ion  differs. 

more  or  lefs,  according  to  the  nature  of  the 

acid,  and  according  to  that  of  the  organic  llib- 
flance.  It  may  however  be  faid,  that  it  always 
tends  to  deftroy  thefe  compounds,  to  caufe  theni 
to  pafs  through  feveral  intermediate  ftates  pre* 
vious  to  their  total  decompofition,  and  that  it  ef- 
pecially  converts  them  into  feveral  vegetable 
acids  more  or  lefs  energetic,  more  or  lefs  oxi- 
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genatecl,  till  thd  period  when  it  changes  them 
completely  into  water  and  carbonic  acid;  by 
augmenting  the  quantity  of  oxigen  in  general, 
they  frequently  feparate  part  of  the  hidrogen 
or  of  the  carbon,  which  they  burn  feparately, 
and  caufe  them  to  fly  off  in  the  form  of  water 
and  carbonic  acid.  Thus  they  change  the  re- 
lative^ proportion  of  their  firft  principles;  they 
Caufe  the  nature  of  the  vegetable  compofitiod 
tfj  vary  in  many  refpe^ts :  hence  the  multiplied 
ftates  of  the  products,  and  of  the  phenomena 
to  which   they  give  rife. 

3.  But  notwithftanding  this  multiplicity  of 
actions  and  of  converfions  produced  in  the  ve- 
getable compounds,  by  the  powerful  acids  with 
fimple  or  with  unknown  radicals  ;  many  which 
depend  upon   the  ilrength  of  the  acids,   their 
quantity,    and   even    the    differences    of    the 
vegetable  fubftances,  and  the  temperature  at 
which  they  are  treated,  we  may  however  refer 
to  three  general  modes  the  alterations  to  which 
thefe  bodies  give  rife,  or  the  chemical  properties 
which   the  vegetable  fubftances  prefent  when 
treated  by  the  acids.    Sometime^  in  fa6l  they  are 
diflblved  without  being  fenfibly  changed  ;  fome- 
times  they  experience  an  alteration  without  the 
acid  itfelf  having  yielded   oxigen,    fometinies 
their  nature  is  changed,  or  they  are  converted 
into  new  products,  at  the  fame  time  that  the 
decompofeJd  acid  gives  them  a  portion  of  its 
acidifying  principle.     In  the  latter  cafe,  the  al- 
teration 
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teration  of  the  vegetable  fubftatice  is  much  more 
profound  than  it  can  be  in  the  two  firlj  circum- 
ftances.  It  is  of  importance  to  confider  each 
of  thefe  eftefts* 

4.  In  order  that  the  powerful  acids  may  a<9: 
only  as  fimple  fol vents  of  the  vegetable  fub- 
ftances,  it  is  neceffary,  either  that  thefe  acids 
lliould  be  very  much  weakened,  or  that  the  ve- 
getable compounds  of  a  greater  or  lefs  degree  of 
denfity  fliould  ftrongly  refill  their  decompofi- 
tion.     The-latter  cafe  is  extremely'rare,  and  in 

-  feme  fort  foreio;n  to  the  vesj:etable  nature :  the 
firft  is  that  which  moft  frecjuently  takes  place. 
There  is  fcarcely  any  vegetable  fubftance  which 
is  not  fufceptibl(?  of  being  diflblved,  tjither  in 
the  cold  or  by  heat,  by  all  the  acids  when 
weaketied  and  completely  faturated  with  water ; 
and  there  is  alfo  no  acid  whatever,  which  has 
not  the  property  of  efteding  this  folution,  when 
it  is  made  without  fenlible  decompofition  on 
u  portion  of  the  vegetable  fubftance ;  there  is  no 
change  of-  colour  in  this  fubftance,  and  no 
change  whatever  is  difcovered  in  the  acid.  Fre- 
quently \ve  may  feparate  the  matter  thus  dif- 
folved  by  means  of  an  earth  or  an  alkali,  which 

'  feizes  the  acid,  and  forces  it  to  quit  the  diflblved 
matter.  It  is  then  depofitcd  almoft  without  alte- 
ration, or  at  leaft  but  very  (lightly  altered. 

5.  But  though  not  altered  at  the  momeijt'Of 
its  folution  in  a  m  eakened  acid,  the  vegetable 
fubftance  does  not  remain  witliout  a  more  or 
lels  powerful  alteration  when  tliis^  iblutionT  is 

3  kept. 
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kept.     At  the  end  of  fome  days  we  find  it  no 

longer  poffeffed  of  all  its  properties ;  its  nature 

is  gradually  changed ;  it  is  decompofed,  and  it 

paffes  flowly  with  the  aid  of  time  into  thC;  ftate  , 

which  it  is  fufceptible  of  affuming  in  the  cafe 

j  where  the  fame  acid,  when  ftronger,  attacks  its 

!        ;  combination  quickly  and  powerfully.     This  is 

T  .:^  I  obferved    conftantly  in    thofe  folutions   when 

]  I,  t  \  '  .  kept  for  a  longer  pr  fliprter  fpace  of  time.    They 

I  ^/   ;  are  all  found  changed  into  vegetable  acids. 

^-  [;:]  6.  The  fecond  cafe  of  the  a6lion  of  the  acids, 

^'  J ;'  which  I  have  diftinguifhed  with  refpedl  to  the 

different  propert;ies  of  which  the  vegetable  fub- 
ftances  are  fufceptible  when  treated  by  the-  a^ids, 
is  that  in  which  they  are  altered,  changed,  mo- 
dified, without  the  acid*  itfelf  beins:  decom- 
%^i  pofed,  without  its  lofing  or  being  feparated  from 

its  oxigen.  The  fecond  cafe  had  not  yet  been  ap- 
^  predated  before  Citizen  Vauquelin  and  myfelf 
gave  an  account  of  it  towards  the  end  of  the 
fifth  year  of  the  Republic.  It  takes  place  efpe- 
cially  in  the  a6tion  of  the  fulphuric  acid  upon 
thefe  fubftancs.  When  we  fuffer  thefe  two 
kinds  of  fubftances  to  a6l  fpontaneoufly  upon 
each  otlier,  when  for  example  we  mix  in  the  cold 
this  acid  with  ftraw  or  wood,  &c.  the  vegetable 
fubftance  is  diforganized,  fofteued,  and  as  it  were 
diffolved  ;  a  remarkable  quantity  of  carbon  is 
feparated  from  it,  and  it  is  eafily  feen  that  it  is 
decompofed,  as  if  it  had  been  in  part  burned 
:  or  heated  in  clofe  veffels.  Before  the  mveftiga- 
tions  that  have  been  mentioned,  it  was  believed 

that 
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ttat  the  iiilphuric  acid  produced  this  effefl  by 
the  reparation  of  its  oxigen.  However,  as  no 
fulphureous  acid  is  difengaged  during  this  re* 
markable  change,  and  as  we  find  the  fulphuric 
acid  not  decompofed,  not  difoxigenated,  after 
it  has  taken  place,  it  certainly  proceeds  from  ano- 
ther caufc.  This  is  determined  by  examining 
the  ftate  of  the  acid  ;  it  is  extremely  weakened 
without  its  nature  being  changed;  it  contains  a 
large  quantity  of  water  which  it  did  not  contain 
before ;  when  it  is  mixed  with  a  frefli  quantity 
of  water,  it  does  not  produce,  by  far,  the  fame 
heat  which  it  produced  previous  to  this  re-ac- 
tion. It  is  therefore  evident  that  it  confifts  in 
a  formation  of  water,  that  the  fulphuric  acid, 
by  the  ^reat  tendency  which  it  has  to  unite 
M^ith  this  liquid,  has  folicitcd  and  effecled  the 
feparation  of  a  portion  of  the  hidrogen  and 
oxigen  of  the  vegetable  fubftance,  and  has  con- 
fequently  fet  its  carbon  free-;  that  this  altera- 
tion, of  which  the  acid  greedy  of  water  is  the 
occafional  caufe,  without  however  relinquifliing 
its  own  oxigen,  has  no  limit,  except  the  fatura- 
tion  of  this  acid  by  the  water,  and  that  it  confe-; 
quently  paffes  entire  into  the  vegetable  fubftance^ 
We  fliall  fee  that  this  is  the  caufe  of  the  phenome- 
non of  etherification,  or  the  formation  of  ether. 
7.  In  proportion  as  this  decompofition  of  the 
vegetable  fubftance  by  the  concentrated,  fulphu- 
ric acid  takes  place,  as  it  is  converted  into 
•water  and  carbon,  a  portion  paffes  alfo  into  the 
ftate  of  acid  ;  it  is  almoft  alwaya.to.  the  aCjCtous. 
4  acid 
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acid  that  this  acidification  tends:  it  may  be 
obtained  by*diftillation.  We  ihall  fee  hereafter 
that  this  acid  is  formed  by  the  union  of  a  giv en 
proportion  of  oxigen  of  carbon  and  of  hidro- 
gen  ;  and  it  is  evident  that  it  is,  like  water,  the 
produdl  of  a  change  of  equilibrium  in  the  ve- 
'  getable  fubftancesi  It  muft  be  remarked,  that 
during  this  particular  kind  of  alteration  no  ef^- 
fervefcence  takes  place;  no  bubble  of  elaftic 
fluid  is  feparated,  as  in  fa6l  no  principle  of  the 
vegetable  or  of  the  acid  is  difengaged.  Tliere 
is  only  difengaged  a  certain  proportion  of  ca- 
loric by  the  union  of  the  acid  with  tire  water- 
that  is  formed,  and  in  proportion  to  thedenfity 
acquired  by  this  combination,  as  well  as  to  the 
precipitation  of  the  carbon. 

8.  The  muriatic  acid  a6ls  in  the  fame  manner 
upon  the  vegetable  compounds  when  it  is  cour 
centrated,  and  when  it  is  left  for  a  long  time 
in  contact  with  them.  The  muriatic  acidgas^,  as 
being  very  greedy  of  water,  a6ls  ftill  better  than 
the  liquid  and  fuming  muriatic  acid;  but  the 
aclion  of  both  is  infinitely  longer  than  that  of  the 
fulphuric  acid,  on  account  of  the  little  aftivity  of 
the  muriatic  acid.     When  we  fuffer  a  vegetable , 
fubftance  toremainfora  long  time  inconta^with 
this   acid,    it  at  laft  becomes  colored  brown, 
black,  is  foftened,  carbonated,  and  the  acid  is 
found  to  be  extremely  weak.     As  the  decompo- 
fitionof  the  muriatic  acid  has  not  hitherto  been 
obferved,  fince  we  knew  of  no  circumftance  in 
which  it  relinquiflies  oxigen,  it  is  eafy  to  con- 
ceive 
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ceive.that  all  the  efFe6l3  which  it  produces  upon 
vegetable  fubftances  are  occafioned  only  by  the 
attra6lions  of  the  ihafs  itfelf  in  all  its  integrity. 
Thus  when,  after  long  contact  of  fome  of 
thefe  fubftances,  which  then  approach  in  their 
nature  to  that  of  the  animal  fubftances,  with  the 
muriatic  acid,  we  extract  muriate  of  ammonia 
from  the  mixture,  we  muft  conclude  that  this 
alkali  is  formed,  like  the  water,  at  the  expenfe 
of  the  principles  of  the  vegetable,  and  by  the 
attrafiion  which  the  acid  exercifes  upon  the  am- 
monia. 

9.  With  refped  to  the  phenomena  which 
vegetable  fubftances  prefent  with  the  acids 
which  are  decompofed  together  with  them,  they 
all  depend  upon  the  feparation  of  the  oxigen 
from  thefe. acids,  and  the  transfer  of  this  prin- 
ciple to  thofe  of  the  organized  fubftances.  Ac- 
cordingly, all  the  acids  which  do  not  adhere 
ftrongly  to  oxigen,  and  which  eafily  fuffer 
it  to  be  taken  from  them,  produce  fimilar  ef- 
feSs.  Thus  the  fulphureous  acid,  that  which 
of  all  acids  a6is  the  leaft  upo.n  vegetable  fub- 
ftances, has  at  leaft  the  property  of  difcolouring 
fuch  of  thefe  fubftances  as  have  the  ftrongeft 
colours,  by  relinquifliing  its  oxigen  to  them^ 
Tlius  the  oxigenated  muriatic  acid,  likewife  by 
introducing  its  oxigen  into  the  vegetable  fub- 
ftances, not'  only  alters  their  colours,  bleaches 
them,  and  renders  fome  liquid  vegetable  fub- 
ftances concrete,  but  at  laft  burns  thefe  fub- 

Vol.  VI I.  K  ftances^ 
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ftances,  reduces  theiYi  to  charcoal,  or  converts 
them  into  acids. 

10.  Of  all  the  acids  that  of  nitre  changes  all 
the  properties  of  vegetable  matters  moft  power- 
fully, when  it  is  very  concentrated^  and  efpe- 
cially  if  it  contain  nitrous  gas,  it  burns  thefe 
fubftances  with  fuch  adlivity  that  it  inflames  fe- 
veral,  and  reduces  them  to  the  (late  of  charcoal* 
When  a  little  weaker,  it  changes  the  colours, 
deftroys  them,  or  communicates  to  them  a  yel- 
low tinge,  which  *  is  unalterable  or*  indelible. 
This  efteft  of  the  iiitric  acid  has  long  been, 
known,  but  not  explained:  but  it  is  evident 
that  it  is   owing  to    the    quick  feparation  of 

,  the  oxigen  and  the  large  quantity  of  this  prin- 
ciple, which  fuddenly  feizes  thehidrogcn  of  thefe 
liibftances,  and  proceeds  fo  far  as  to  inflame 
them  :  but  it  is  not  in  this  violent  aftion  that 
the  moft  ufeful  influence  of  this  acid  upon  vege- 
table compounds  conlifts.  When  ftudied  accord- 
ing to  the  lights  of  the  pneumatic  doftrine, 
this  influence  ferves  at  prefent  to  acquaint  us 
"vtith  all  the  properties  of  thefe  compounds  :  it 
is  in  the  appreciation  of  thefe  effefts  that  the 
French  chemiftry  has  rendered  the  moft  ftriking 
fervices  to  Natural  Philofophy,  as  I  fhall  fliortly 
ihow, 

11.  Though  the  aftion  of  this  acid  varies  more 
or  iefs  according  to  the  diverfity  of  the  compo- 

•  fition  of  vegetable  fujbftances,  and  it  is  by 
examining  each  of  the  immediate  materials  of 
plants  in  particul;^r,  that  we  can  appreciate  all 

;  ■     "  ^     "     the 
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the  diiFerent  circumftances  of  this  a6Hdn,  ^e 
may  neverthelefs  deduce  even  from  all  the  va* 
liations  of  theeffefts  which  it  produces/  a  com- 
mon mode,  a  generalized  refult,  which  embraces* 
the  coUedlive  whole  of  thefe  variations,  and 
which,  while  it  ferves  to  render  them  intelligible 
when  it  fliall  be  neceffary  to  trea(  of  each  of, 
them,  may  at  the  fame  time  ferve  to  determine, 
in  what  the  totality  of  the  effefls  which  it  proj:! 
duces  upon  thefe  vegetable  compoun<J/S  pbnfiftijii 
and  .lead  us  to  chara6terize  their,  chemical 
properties:  it  is  in  this  manner,  and  withou^r 
entering  into  the  details  which  belong  to  the 
following  order  of  fads,  that  it  is  effential 
in  this  place  to  confider  the  a6i;ion  of  the 
nitric  acid. 

12.  As  the  total  tendency  and  the  term  of 
this  adion  is  the  complete  decompoiition  of  the 
vegetable  compound^,  their  reduftion  into  water 
and  carbonic  acid,  and  as  it  proceeds  more  or  lefs 
rapidly  towards  this  term,  when  we  employ  ftrqog 
and  concentrated  nitric  acid;  in  order  to  vrnder-; 
iland  and  clearly  to  afcertain  all  the  intermediate, 
degrees  pf  this  decompofiion  which  it  is  cap- 
able of  efFeding,  we  take  it  weakened  with  a 
certain:  quantity  of  water;  for  example,  at  28 
or  30  degrees  of  the  ordinary  areometer,  and  fre- 
quently it  is  even  diluted  with  from  half, 
its  weight  to  twice  or  thrice  its  quantity  of  wa- 
ter. It  is  left  to  a6l  in  the  cold,  or  its  a6lion 
is  favoured.  2yid  made  to  commence  bv  the  aid 
of  a  gentle  temperature,  or  it  is  rendered 
more  violent  and  energetic  by  heating  it  more 

K  2  ftroTvgl^ 
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ftfdngly  or  for  a  greater  length  of  time.  In  the 
fifft  cafe,  we  have  only  a  rare  and  (light  eifer- 
refcenee,  the  produ6l  of  which  is  nitrous .gaij, 
mixed  witli  a  fmall  quantity  of  carbonic  acid. 
In  the  fecond,  the  proportion  of  this  difengage- 
Hient  is  more  confiderable ;  and  in  the  third,  we 
miy  go  fo'  far  as  completely  to  decompofe  a 
portion  of  the  acid :  for  as  we  employ  from 
three  to  fix  tirfies  the  weiglrt  of  the  vegetable 
matt^' whith'iire  leiih  to  treat,  there  is  always 
liaore  than  is  required,  in  order  to  obtain  the 
produ6ts  which  we  feek,  and  th«  refults  which 
we  expeft. 

IS.  In  each  of  the  circumftances  which  have 
juft  been  enunciated,  the  produQfS  of  the  a6lion 
of  the  acid  differ ;  the  ftronger  this  is,  the  more  . 
in  general  we  obtain  of  nitrous  gas  and  car- 
bonic acid  gas ;  confequently,  the  more  oxigen 
there  is  feparated  from  the  nitric  acid,  the  more 
carbon  there  is  taken  from  the  vegetable  fub- 
ftatice,  and  hurried  by  the  oxigen.  The  gene- 
ral, or  the  moft  conftant  and  moft  abundant 
jM-oduftof  this  reciprocal  and  fimultaneous  de- 
compofition,  is  a  feries  of  different  vegetable 
acids;  fometimes  to  the  number  of  three  or 
four,  fometimes  a  fingle  one,  or  at  leaft  only 
two,  all  compofed  of  hidrogen,  carbon,  anrf 
oxigen,  whofe  charafters  of  compofition  confrft' 
in  the  different  proportions  of  their  three  prin- 
ciples, and  of  which  I  ihall  give  an  account 
amongft  the  immediate  materials  of  vegetables  ; 
fbr  I  muft  here  obfenre,  that  that  which  is  the 

moft 


CHEMICAL  CHARACTERS  OF  VEGETABLES.  133 

moft  important  and  the  moft  deciiive  for  the 
pneumatic  do£irine»  adapted  to  the  vegetable 
analyfis,  what  moft  proves  its  ftrength  and  ftar 
bility,  is  that  the  acids  artificially  compoied  by 
the  nitric  acid  ailing  upon  the  gums^  Aigar, 
the  leaves,  the  extrads,  the  woods,  &c.  are 
perfefily  fimilar  both  in  their  properties  and  i^ 
their  intimate  nature,  to  thofe  which  are  lpon« 
taneoufly  formed  by  the  progrefs  of  vegetation; 
which  proves  that  the  chemical  art  ads  like  the 
living  powers  which  direft  the  growth  and  the 
fundion  of  plants. 

14.  The  various  acids  which  vegetable  fub- 
fiances  yield  when  treated  by  the  nitric  acid, 
proceed  not  only  from  the  di  verfity  of  tbsfe  fub- 
fiances,  but  alfo  from  the  manner  in  which  they 
are  treated  by  this  acid :  fo  that,  after  an  at- 
tentive obfervation  of  what  happens  in  tbefe 
different  treatments,  we  may  obtain  at  will,  as 
far  as  a  certain  point,  fuch  or  fuch  a  fpecies  of 
veget^rble  acid,  or  determinate  proportions  of 
two  of  three  of  thefe  acids :  for  this  purpofe  it 
is  fufficient  to  ftop  at  different  periods,  or  to  urge 
more  <ir  lefs  the  adlon  of  the  nitric  acid.  We 
may  alfo  affure  ourfelves  of  the  point  at  which 
we  have  arrived  in  the  vegetable  decompofition 
by  the  quantity  and  the  nature  of  the  nitrous 
gas,  and  the  carbonic  acid  obtained;  the  more 
the  gafes  are  abundant,  the  more  we  are  ad** 
yanced  in  this  decompofition.  ^y  a  feries  of 
thefe  beautiful  refults  we  may  fee,  that  as  the 
Qonfe^ueAces  of  the  alterations  is  the  perpetually 

4  increafing 
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increafing  feparation  of  a  proportion  of  carbon, 
Hve  Can  never  make  the  vegetable  decomppfitioii 
^rpceed  otherwife  than  in  a  given  progreflion : 
we  can  never  make  a  ftep  backwards.  -An  acid 
firft  formed,  when  it  paffes  into  another  acid, 
Soes  not  appear  any  more  in  the  firft  ftate ;  and 
ve  Ihall  fee  that  this  progreffive  acidification, 
the  moft  common  and  mpft  ilriking  produft  of 
the  energy  of  the  nitric  acid,  when  it  has  once 
arrived  at  the  oxalic  or  acetous  acids,  the  leaft 
carbonated  and  the  moft  oxigenated,  if  wewiflj 
to  carry  the  nitric  degpmpofition  flill  further, 
the  vegetable  nature  vaniihes  as  it  were  undef 
the  efforts  of  the  chemifts,  and  the  whol6  is  re* 
duced  in  his  hands  into  water  and  carbonic 
acid.  At  this  term,  this  a6i;ion]of  the  nitric  acid 
becomes  confounded  with  the  effeft  of  com* 
buftion. 

15.  It  alfo  follows  from  the  exa6t,  though 
generar  notions  which  I  have  juft  given,  that 
by  obferving  with  much  attention,  and  by  de* 
teritiining  with  great  exaftnefs  the  (quantities  of 
nitrous  gas,  and  of  carbonic  acid  gas,  formed 
tod  difengaged  during  the  different  degrees  of 
the  aftion  of  the  nitric  acid,  thofe  of  the  dif- 
ferent  acids  obtained  at  different  periods  of  this 
action,  and  finally  thofe  of  the  ^t^ater  and  of 
the  carbonic  acid  obtained  at  the  lafl  term  of 
this  total  difgregation  of  the  vegetable  prin- 
ciples, we  may  analyze  with  the  greatefl  piTci- 
fion   both   the  different  vegetable   fubftances, 

whiclr 
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which  we  may  have  taken  for  the  fubje6l  of  our 
operation,  and  the  particular  and  fucceflive  acids- 
which  we  may  have  obtained  in  the  feries  of 
the  different  periods  of  this  work.  Thus 
in  the  courfe  of  a  fet  of  experiments  which 
Citizen  Vauquelin  and  myfelf  jointly  made 
upon. the  vegetable  fubftances,  we  employed 
with  great  fuccefs  the  nitric  acid,  in  order  to 
determine  the  proportions  of  the  primitive  prin- 
ciples, hidrogen,  carbon,  and  oxigen,  of  a  con- 
siderable number  of  fubftances,  the  telations  of 
whofe  nature  and  compofition  it  was  neceffary 
for  us  to  afcertain  and  compare. 

16.  Laftly,  there  are  fome  vegetable  fub- 
ftanfcesupon  which  the  a6lion  of  the  nitric  acid 
is  not  confined  to  producing  the  effe6ls  pf 
acidification :  by  converting  them  into  acids,  it 
fometimes  changes  a  portion  into  a  kind  of  fat 
6il :  in  othere  it  at  the  fame  time  produces  a 
fort  of  refin ;  with  the  former  it  affords  powders 
jnfoluble  in  water,  and  foluble  in  the  alkalis, 
without  however  being  fufible  after  the  maimer 
iff  the  fats ;  with  the  latter  it  difengages  and 
eompofes  pruffic  acid,  and  almoft  always  pro* 
(duces  at  the  fame  time  ammonia.  Mol\  of 
,the  laft-mentioned  converfions  or  modifications, 
which  are  ^flfefted  but  feldom,  and  which  take 
place  only  with  the  gluten,  the  wood,  the  fu- 
l>erous  barks,  the  fungufes,  &c. 'when  treated 
with  the  nitric  acid,  indicate  in  thefe  fubftances 
fi  compofition  very  analogous  to  that  of  the 

apimal 
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animal  fubftancefi^  to  which  in  fu6l  they  ap^ 
proach  by  other  charafters  ^nd  other  chemical 
properties.  We  Ihall  treat  of  thefe  more  in 
detail  in  the  next  order  of  fafts, 


ARTICtE   Vllf 

Of  the  Chemical  Properties  of  Vegetable 
Subjiances  treated  by  the  Salts, 

1.  AUTHORS  have   hitherto   omitted,    or 
nearly  omitted   to  treat,  amongft  the  chemical 
properties  which  diftinguifli  vegetable  fubftaucei^ 
of  the  mode  of  their  alteiation  by  the  faline 
compounds;    becaufe   too  little  attention  has 
been  paid  to  this  mode  itfelf,  and  it  has  been 
thought  too  flight  or  too  indiftin6l  to  be  capa* 
hie  of  ferving  as  a  character.     It  is  true  that 
chemifts  have  either  not  yet  obferved  the  action 
of  the  falts  with  fufficient  attention,    or  not 
found  them  fufficiently  powerful,  in  order  to 
apply  it  to  vegetable  analylis  ;  and  neverthelefa, 
all  the  fa6ls  which  the  pradice  of  the  ai-ts  pre- 
fents  relative  to  the  ufe  of  the  different  falts 
in  the  prefervation  or  in  the  preparation  of  a 
great  number  of  vegetable  fubftances,  exhibit 
a  fucceflion  of  phenomena    which   arc    fu^« 
ciently  charaSieriftic  of  thefe  fubftances  in  order 
that  we  fhould  not  negleft  the  examination  of 
ihem,  nor  reje6l  their  application  to  this  part 

of 
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of  chemiftry  bs  ufelefs.  It  is  this  economical 
obje6l  which  I  propofehere  to  trace,  with  a  view 
to  determine  the  properties  which  vegetable 
fubftances  exhibit  when  treated  according  to 
different  proceffes  by  varioirs  falinc  fubftances : 
to  this  I  fliall  fubjoin  fome  refults  of  chemical 
experiments  that  have  liitherto  been  too  much 
liegledled. 

2.  Though  the  fulphates  are  rarely  altered  by 
xnoft  of  the  vegetable  fubftances  in  their  habitual 
(late,  though  they  experience  no  alteration  froni 
thefe  fubftances   in  their  limple  contad,  llic 
cafe  is  not  the  fame  when  we  let  them  remaisi 
for  a  long  time  in  this  conta6l,  or  when  v*c 
raife  their  temperature  very  much  at  the  mo^ 
ment  when  it  takes  place.     Though  the  fatu- 
rated  folutions  of  alkaline  or  earthy  fulphates 
in   general  defend   moft  vegetable  fubftances 
firom  Ipontaneous  alteration,   this  prefervation 
is  not  iprolonged  beyond  a  certain  term;  after 
which  the  fubftances,  being  decompofed  in  tlije 
l»idft  of  the  liquid,  effeft,  with  the  aid  of  their 
hidrogen  and  their  carbon,  the  decorapofitiom 
of  the  fulphates,    and  gradually   infulate  the 
^Iphur,  It  is  in  this  manner  that  water -chai]ged 
with-  lulphate  of  lime  lets  fall  fulphur,  and 
e^halei^   the  fetid  fm ell  of  an  hidro-fulphuxet 
when   it   is   left  for  a  long    time  in  contajQi 
with  V€{getable  fiibftances :  it  is  in  this  manner 
that  the  rJSlth  of  towns,  accumulated  and  bu» 
tied  with  fragments  of  plafter  .of  Paris,  and 
ffioil^eneA  lor  a  longer  or  ihort^  ipace  lof  timi^, 

.  have 
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have  filled  the  fragments  of  thefe  materials  with 
cryftallized  fulphur,  which  has  gradually  fe- 
parated  from  the  fulphate.  The  fame  aftion 
takes  place  by  time,  as  is  rapidly  eife^led 
when^we  violently  heat  fulphates  Afith  the  fame 
vegetable  fubftances,  which  convert  them  into 
fulphurets  by  the  aftion  of  their  hidrogen  and 
of  their  carbon.  It  is  known,  that  natural 
waters  which  contain  fulphate  of  lime  in  folu- 
tion  do  not  poiTefs  the  property  of  boiling  efcu- 
Jent  vegetables  well,  and  I  have  already  fho^ni 
that  this  depends  up6n  their  faturation  with 
this  fait;  laftly,  it  is  eafy  to  conceive  that 
the  fame  waters,  -when  circumftances  favour 
the  feparation,  tb^  depofition  and  the  cryftal- 
Jization  of  the  earthy  fait  which  they  contain,' 
and  when  they  bathe  on  all  fides  the  parts  of 
vegetables,  fuch  as  leaves,  ftalks,  barksi,  muft 
form  upon  thefe  fubftances  a  covering  or  depo- 
fition,  ^  real  incruftation  of  ftilphate  of  lime, 
which  prefer ves  them  under  this  unalterable 
and  little  foluble  covering.  It  is  in  this  ipanner 
that  in  the  graduating  flieds  of  fait  works,  the 
fragments  of  the  bruili-wood  become  enerufted 
with  lainellated  and  cryftalline  fulphate  of  limd 
which  the  evaporation  of  the  water  by  the 
agitated  and  compreffed  air  feparates  from  it 
inceifantly. 

■  3.  Water  charged  with  the  triple  arid  acid 
fulphate  of  alumine,  alum^  is  alfb  uled  in 
order  to  preferve  various  vegetable  fubftances; 
but  it  gradually  effe6i;s  their  decompofition,  and 

mucous 


tHEMICAX  CHARACTERS  OF  VEGETABLES^  159 

tnucous  flakes  or  filaments  are  feparated  from 
it,  which  announce  its  alteration.  The  utility 
of  this  fait  in  thd  art  of  dyeing  is  kno^vn,  the 
advantage  which  is  derived  fiom  it  for  bright- 
lening,  and  efpecially  for  fixing  and  giving  fo- 
lidity  to  many  vegetable  colouring  matters.  In 
the  hiftory  of  t]iefe  colours,  I  ihall  Ihow  thg^t 
the  property  by  which  this  fait  G^es  them,  de-- 
pends  upon  the  ftrong  attraction  which  the  alu- 
jnine  exerts  upon  thefe  matters. 

4.  The  nitrates  exert  only  a  feeble  acliou 

upon   moft    of  the    vegetable    fubllances,  of 

which  they  render  tlietexture  more  denfe,'  and 

defend  it  againft  its  own  mutability,    and  of 

which  they  frequently  alfo  heighten  the  tints 

in   their  coloured  parts:    but   chemift$  fome- 

times  employ  the  nitrate  of  pot-afh  \yith  anothet 

view  in   the  examination  of  thefe  fubftances  J 

it  ferves,  by  expofing  the  mixture  with  thefe 

fubftances  to  a  high  temperature  to  burn  them. 

to  deftroy  their  hidrogen  and  carbon  mole  or 

lefs  completely,  to  extradl  from  them  the  fixed 

faline  and  earthy  fixbftances,  and  to  prove  in 

them  the  exiftence  of  fome  metallic  qxjdes,  more 

efpecially  thofe  of  manganefe  and  iron.     If  we 

perform  this  experiment  with  care  and  in  clofe 

veffels,  fo  as  exactly  to  collefl;  th§  elaftic  fluids 

which  are  formed  and  difepgaged,  we  may  thus 

determine  the  proportion  pf  the  hidrogeuj,  car* 

bon  and  oxigen  contained  Jn  the  vegetable  fub- 

ilance  which  is  examined,  and  at  the  fame  time 

that  of  the  fixed  fubftances    which   remain. 

Some- 
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Sometimes  the  nitrate  of  pot-aih,  heated 
ilrongly  with  the  vegetable  fubftances,  yields  as 
the  refidue  a  real  prufliate,  is  even  employed  and 
compared  in  this  aftion  with  that  of  the  fixed 
alkalis,  in  order  to  afcertain  in  thefe  bodies  the 
property  of  affording  prnffic  acid,  or  the  co- 
louring matter  of  Pruffian  blue  compared  with 
that  Avhich  different  animal  fubflances  prefent 
S.  It  is  known  how  great  ufe  is  made  in 
domeflic  economy  and  in  the  arts,  of  the  mu- 
riate of  foda  in  order  to  preferve  a  great  num- 
ber of  produ6b  of  vegetables  or  vegetable  parts. 
Thus  it  is  cuftomary  to  foak  in  brine,  or  the 
faturated  folntion  of  this  fait,  pulfe,  fome  pro- 
du6ls  efpecially  of  the  leguminous  kind,  grains 
or  pods,  roots,  leaves,  and  even  delicate  floweis; 
the  leaves  of  rofes  arranged  and  covered  with 
layers  of  this  fait,  are  frequently  prefer ved  in 
this  manner  in  the  fliops  of  the  perfumers,  in 
order  afterwards  to  diftil  them  at  a  feafon  more 
or  lefs  diftant  from  that  in  which  they  have 
been  gathered.  Some  chemifls  have  imagined 
that  the  muriate  of  foda,  kept  for  a  long  time 
in  conta6l:  with  liquid  vegetable  fubftances  was 
decompofed,  and  that  the  foda  was  infulated; 
but  no  experiment  has  yet  proved  the  truth  of 
this  afTertion.  This  fait  is  frequently  employed 
in  the  decoctions  and  diftillations  of  vegetables 
in  order  to  permit  the  water  to  affume  a  more 
elevated  temperature,  and  thus  to  favour  the 
difengagement  as  well  as  the  yolatilization  of 
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fome  pTodu^s,    the  quantity  of  which  is  aug- 
inent€d  by  this  procefs. 

6,  It  hets  not  yet  .been  propofed  to  ufe  the 
fupet-oxigenated  muriate  of  pot-afh  in  the 
vegetable  analyfis  ;  it  is,  however,  one  of  tliofe 
compounds  wliich  might  prove  ®f  the  greateft 
utility.  Citizen  Vauquelin  aiM  myfelf,  in 
our  inveftigations  relative  to  detonations 
by  percuffion,  have  found  that  the  vege^ 
table  fubllanceSj  and  efpecially  gum,  fugar, 
farina,  like  the  oils,  alcohol,  ether,  have  the 
prop^ty  of  burning  with  great  energy  and  ful- 
minating by  percuffion,  after  having  beeii 
mixed  with  fuper-oxigenated  muriate  of  pot- 
aih.  It  is  evident,  that  by  performing  this  ope- 
ration in  proper  apparatufes,  it  would  be  poffible 
to  colleft  the  water  and  the  carbonic  acid 
formed  by  the  ^union  of  the  hidrogen  arid  of 
the  carbon  of  thefe  fubftances,  either  with  their 
own  oxigen,  or  by  that  which  fhould  be  fur-* 
niflied  by  the  fuper-oxigenated  muriate  of  pot- 
afli ;  -and  that  as  this  fait  brings  only  pure 
oxigen  into  this  powerfully  decompoiing  action, 
and  leaves  as  refiduum  only  muriate  of  pot-alh, 
it  would  be  eafy  to  determine,  with  the  aid  of 
its  action  and  of  its  produds,  the  exad  propor- 
tions of  the  principles  which  originally  com- 
pofe '  vegetables,  comprehending  in  them  evecl 

that  of  the  fixed  fubftances  which  would  re*' 
main  with  the  refidual  muriate,  of  pot-aih, 
which  it  would  be  eafy  to  feparate. 

7thi 
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7.  The  phofphates  can  be  of  no  other  ufe,  in 
the  inveftigation  of  the  chemical  properties  and 
of  tlie  aiiaJy fis  of  vegetables,  than  that  of  afcer- 
taining  the  prefence  of  feme  earths  or  of  fome 
metallic  oxides  in  their  fixed  refidues,  in  their 
^oals  or  in  tfeeir  afhes ;  and  that  the  fufing 
and  vitrifying  adion  which  they  exert  doei 
not  differ  from  that  which  is  exercifed  by  the 
fajine  or  metallic  fubftances  which  have  already 
been  examined.  The  fluates  and  the.  borates 
jsire  not  capable  of  throwing  any  more  light 
upon  tb^  fubjeft;  accbrdingly,  nothing  has 
Jbeeii  (aid  copcerning  the  aftion.  of  all  the  falts 
Upon  the  vegetable  fubftances,  and  it  has  been 
^folutely  impoffible  to  dra\^  any  indu6Uoa 
from  them  towards  the  knowledge  of  the  che- 
mical properties  which  charaflerize  thefe  or-* 
ganized  fubftances. 

8.  The  carbonates  exert  a  little  more  affcion 
than  the  three  laft  mentioned  kinds   of  falts 
upon  the  vegetable  compounds ;  carbonate  of 
foda  is  frequently  employed  in  pharmaceutical 
procelfes   in    order  to   extrad  more   quickly^ 
more  abundiantly,  or  more  completely,  fome  of 
the  immediate  materials  of  vegetables,  by  means 
of  infufion  or  deco6tion  in  water.      Thus  it 
has    long    been    known   that    when   water   is 
fliarpened  with  a  Yi\X\e  fixed  fait  of  tar  tar ^  or 
unfaturated  carbonate  of  pot-ajh^  more  refin  is 
extracted  from^the  dry  woods,    roots  or  barks; 
but  we  fliall  fee  in  the  fubfequent  order  of  fudtjj 
that  this  more  abundant  extraction  is  accompa- 
nied 
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nied  by  a  peculiar  combination  between  the  al- 
kali and  the  root.  It  is  generally  known  that 
the  folution  of  carbonate, of  lime  in  a  natural 
Vater,  which  it  tenders  raw  or  hard,  is  an  im- 
pediment to  >]ie  boiling  of  vegetables,  on.  ac- 
count of  the  faturation  of  this  water,  which 
prevents  its  re-a6lion  upon  the  vegetable  fub-r 
Hance.  It  is  alfo  knovvn  that  plants  of  their 
parts,  immerfiixl  with  vater  highly  charged 
with  this  earthy  fait,  by  jne.ans,of  an  excefe 
of  carbonic  acid,  become  covered  with  depofitedL 
and  concreted  molecule^  of  this  fait,  in  propor- 
tion as  it  quits  the  water,  the  folvent  acid  of 
which  efcapes  into  the  air.  By  this  fimple 
procefs  are  formed  the  calcareous  incruftations^ 
the  ofteocollie,  &c.  when  the  vegetable  fub-. 
fiance  is  gradually  deftroyed,  and  when  it  leaves 
a  fort  of  hollow  mc^ld,^  which  reprefents  all 
its  parts  =with  ^reat  exa6lnefs.  The  carbonate 
of  lime,  depofited  in  minute  particles  in  this 
Jrollow  fubftanee,  aflumes  the  form  of  the  ve- 
getable ;  and  hence  arife  the  pretended  petri- 
jfications,  which  were  formerly  defcribed  with  a 
kind  of  complacency,  and  upon  which,,  for  a 
long  time,  many  diifertations  were  written  and 
many  abfurd  fyilems  propofed ;  and  of  which 
the  produ6lipn  is  fo  fimple  and  fo  eafy  to  be  ex- 
plained fince  the  difcoveries  of  the  pneumatic. 
dQ6lrine. 


^ 
\ 


Article 
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Article  VIIL 

Cy  fhe  Chemical  Properties  of  Vegetable  Suh 
Jlances  treated  by  the MetalSythe  O.vides  and 
the  Metallic  Solutions. 

1.  THE  metallic  fubHances,  their  oxides  atid 
fheir  folutions  do  not  prefent,  any  more  thati 
the  falts/  to  the  hiftory  of  chemiftry,  real  iii- 
firtiments  that  have  yet  been  employed  in  the 
examination  of  the  chemical  propertied  of  vege- 
tables, though  Avhen  we  are  well  acquainted 
with  their  nature  and  their  energy,  it  is  eafy  to 
forefee  that  they  may  be  employed  for  this  purr- 
pofe  with  great  advantage.  If  we  except  fome 
particular  means  of  analyfis  that  have  been  put 
in  praftice  only  by  Bergman  and  Scheele,  ^nd 
fince  their  time  by  fome  chemifts  who  have  fol- 
lowed their  footlleps,  for  examining  the  new  acids 
which  they  have  difcovered,  the  a6lion  of  thefe 
powerful  re-agents  has  not  been  confidered  under 
any  general  point  of  view,  in  order  to  inveftigate 
and  appreciate,  in  their  collcdlive  whole,  the 
chemical  properties  of  the  vegetable  fubftances. 
I  fhall  here  endeavour  to  give  an  idea  of  the  ad- 
vantage which  maybe  derived  from  it,  by  infer- 
ferriug  from  the  fmall  number  of  fafts*  that  are 
known  concerning  this  adiion,  M'hat  it  may  be 
expeftcd  hereafter  to  furniflito  this  new  branch 
ofchemiftry. 

2-  The 


2.  The  metallic  fubftances  cone6lively  prefent 
only  three  xripdes  of  influence,  \^hich  they 
experience  from  the  chemical  properties  of 
vegetable^  fubftances.  Either  they  are  com- 
pletely unalterable  by  thefe  fubilances^  though 
fome  weak  ajlchemifts  have  attributed  to  feveral' 
vegetables ;  the  myfterious  power  of  changing 
the  properties  of  the  metals,  and'  even  of 
effefting  their  tranfmutation.  Or,  they  are 
more  or  lef$  oxidable  by  thofe  whicli^  bearing 
the  charter  of  aoid,  are  capable  of  acting 
03  inch,  by  ji.  ipofQ.or  Jefs  powerful  attract 
tion  for  the  metaliijG  oxides,  and  by  the  pro^^ 
perty  of  efFe^ing  their  formation  by  the  decom-» 
pQfition  of  the  w'ater.,  Thus  iron  and  cop- 
per ar^:.  fuddenly  coloured,  and  gradually 
Dxidated,  corroded  and  diffolvcd  by  the  f^ur^ 
^fcerb,  and  more  or  lefs  ftrong  tafted  vegetal^lc 
fubflailees  as  by  the  pure  vegetable  ?ic id? 
themfelvcsv  Finally,  the  metals  are  coloured, 
fpotted, .  covered  and  even  changed  into  metallic 
jTulphurates  by  their  Ipnger  or  ihprter  contaft 
with  vegetable  fubftances  containing  fulphuf^ 
fiichas  the  cruciferous  plants,  &c*  It  is  evi- 
.dent  that  the  two  latter  modifications  of  the 
chepiicHl  propeitics  of  vegetables  with  refpeft 
to  mineral  fubftances  cannot  afford  any  very 
gr(?ftt. light,  but  only  a  few  ideas,  or  general  data 
relative  to  the  vegetable  compofition,     . 

3.  The  metallic  oxides  are  more  ufeful,  and 
prefent  a  much  Urongei'  adion  than  the  metals 

VopL.  VII.  L  when 
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when  wis  eonfides  them  undef  the  ftme 
The  quantity  of  o^igen  which  is  united  with 
them  here  perfbrms  fundions  more  or  left  fifni*- 
lar-to  thofe  of  the  acids  which  hare  been  ex^ 
ttiined  in  one  of  the  preceding  articles.  Thofii 
acids  in  particulir  which  adhere  the  kaft  to  Jihis 
combttftjble  principle,  and  fuffer  it  tfa6  moft 
eafity  to  be-fepatated  from  their  compofition, 
fite  the  moft  capable  of  altering  the  vegcta- 
lAe  fubftances  upon  which  they  are  made  to  a& 
It  is  tliils  that  iti  general  they  lend  to  diibr^ 
-^ni^^,  *o  deftrby,  to  buiu  Uie  viegetabie  ctom* 
pounds ;  and  fuch  is  the  laft  term  of  their  aftioB 
upon  thofe  compounds.  -But they  da  not  alwaj^ 
cai'ty  theirienergy  to  this  extreme  point;  fie- 
quwitly  they  yield  only  a  portion  of  their  prin? 
eiple,  whieh  j)enetrates  the  vegetable  fiib* 
stances,  thickens  and  condenfes;  or  (imply 
oxidates,  without  <lecompofing^  and  completely 
deftroying  them.  Such  is  the  habitiide  of  the 
vegetable  oils  when  heated  with  the  me- 
tallic oxides,  and  which^  in  the  preparation  of 
plafters,  aflume  /ronfiftence  at  the  fame  time 
that  thby  acquire  a  kin()  of  faponac^ous  tiature. 
It  is  by  the  fame  property  that  fo  many  v^[e* 
table  liquors  become  more  or  lefs  denfe,  ilaky 
and  tenacious,  whenjnetallic  oxides  are  added 
to  them,  and  particularly  when  they  are  heated 
with  theie  fubftances, 

4.  A  particular  adion  takes  place  between  the 

metallic  oxides  and  the  colouring  parts  of  ve« 

'getables:  though  it  may  be  referred  in  general 

to 
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to  wliat  bin  already  been  explained,  it  mufl 
however  be  remarked^  that  it  is  (till  fttonger 
on  account  of  tbeattradion  which  fbbfifts  he* 
Iween  thefe  two  kinds  of  bodies.  ,  The  oxigen 
feeius  in  faft  to  be  the  caufe  of  the  connection 
vhich  unites  theib  two  Aibilances  fo  clofely 
vidi  each  other,  for  the  metals  of  thefe  oxides  da 
Qot  profmt  the  fame  property  of  combining 
with  tlie  colouring  matters ;  but  the  combina- 
tion  thus  formed  does  not  admit  of  the  fepa* 
ration  of  this  principle;  it  remains  united  at  tlie 
lame  tiine  both  to  the  oxide  and  to  thecolouring 
mMttctf  the  colour  of  which  it  exalts^  lixei^ 
md  rcpders  more  permanent. 
.  i5.  The  fblutions  of  the  metals  in  acids 
{Kxnduce  a  great  varietjr  of  effefis  with 
tegetabfe'  matters^  and  their  a^ion  differs 
suxqrding  to  the  natuiie  of  thefe  compounds.* 
We  ibnil  iee^  in  the  Inftwy  of  the  vegetable 
aeidby  how: many  diflferent  characters  they  pro« 
ftnt  with  the  moil  of  thefe  folutions,  and  n'hat 
dfefi&fimple  and  complicated  attradions  take 
place  when  thefe  different  fubftaiices  are  mixed 
mtkt.Jtach  otbier.  It  is  uecef&ry^  in  order  to 
MKtpidiend  itie  reciprocal  anions  6(  the  metals 
Uc  ^Iiiitions>  and  of  the  vtgdt^U  compounds, 
firftcfo^parato'Jn  the  mind  thofe  effects  whidt^ 
can  j«e  prochioed  by.thb-faline  bbdies  analogdui 
tSD  thdfe  deforibed  in  th^  fifkh  fbaiOrp  of  thii 
iroirk,  **wiiich  a^  freq^elitly  Tound  to  conAitute 
ps^  of  thofe  tbmpoimds^;  other^^Tfe  w*  iniight 
at3triba«e  to  this  vegetable  matter  what  *b«toto^ 
O.  .     ^-      J  L  2  only 
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only  to  fiibftances  foreign- to  ite  naturCi  lirhicb 
may  in  this  manner  be  mixed  with  it..  Thus 
the  precipitations  produced  by  thefulphatesaud 
the  muriates,  which  the  vegetable  liquids  fa 
often  prefent  when  we  mix  them  with  tl^  nitric 
folutions  of-moft  of  the  white  metals,  muft  firft 
be  feparated  from  the  chemical  effe&s  which 
the  vegetable  fubftance  is  capable  of  producing; 
Thofe  effeflis  are  known  by  the  form^  the  co- 
lour, and  efpecially  by  the  examination  of  the 
precipitates.* 

6.  When  we  admit  this  firft  and  eflential  dif- 
tin6);ion,  and  in  fome  meafure  fubtra6l  from  the 
chemical  phenomena  produced  by  the  vegetable 
fubftances  mixed  with  the  metallic  folutions, 
thofe  which  belong  to  the  falts  already  known, 
we  find  that  the  fubftances  of  this  order  are 
either  preferved,  or  condenfed,  or  coloured,  or 
burned^  or  decompofed  and  precipitateid  by 
the  ;metailic  falts.  Nothing  is  fo  frequent  as 
the.  more  or  lefs  intenfe  coloration  of  white 
vegetable  fubftances  by  the  conta£i  of  n!ietallic 
folutions ;  and'  befides  the  fpots  of  all  kinds 
with  which  t^e  linen  cloths  emplcTyed  in  chemi^ 
cal  laboratories  become  covered  by  the  coiita6l 
of  thefe  folutions,  thi^  kind  of  alteratioii  vk 
proved  by  the  grand  jstnd  beautiful  ref ults  of 
the  art  of  dyeing.  /The  precipitation  ocea* 
fiohed  by  the  fami^  compounds^  added  to  the 
vegetable  liquids,  takes  place  efpecially  uMi 
the  fap8»  expreffed  juices,  infu£on$^  and  de« 
oo<6^i<>n$«    As  the. metallic  ialts  are  them&lvei 

V.  decompoioA 
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decompofed  by  theft  mixtures,  Citizeii  Bcr- 
thoUet  has  propofed  to  employ  the  deco&ion  of 
Peruvian  bark,  in  order  to  deftroy,  even  in  the 
fiomachs  of  perfons  who  have  taken  them  in- 
confiderately  or  by  miftake,  the  efFe6is  of  the 
(olutions  of  tartrite  of  antimony  and  pot-aih» 
and' of  the  fuper-oxig^nated  muriate  of  mer« 
cury^ 


Fourth  Order  of  FaBs  relative  to  the  Vege^- 

table  Compounds. 

Qf  the  djifftrtnt  Feg/stable  Matters  in  partict^hr,  or 
^  0^  the  immediate  Material^  of  Vegetables. 


Article  I. 

OiittcSrnimg  what  is  to  be  underwood  by  the  ex^ 
•  trtffion  or  term  of  immediate  Materials  of 
Vegetables^  and  of  their  feat  in  the  'vegetable 
organisation. 

:!•  .1  HAVE  hitherto  fpoken  jt>nly.  of  ver 
getfthJe  compounds  in  the  aggregate,  and 
\a^yt  .confidered  them  only  as  if  they  formtid 
one.  and  the^me  fubftance,  the  nature  and:  the 
gineral  properties  of  which  I  have  e:$plained  % 
)iut  BO  one  is  Igi^orant  that  the  matters  exr 
^lifted  fasom  vegetables  are  really. very: different 
fcomteach  ptlier  in  their  form,  theiir^cpnAfi^nCei 
j^r  tffte^  tb^r/njell ;  jiq  one  confounds  fugw 

with 
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with  gum,  or  thefe  two  fub{htttcd«  wfth  oil, 
6r  oil  with  wood  finely  fo  called*  The  uibs  M 
which  each  of  thefe  principal  vegetable  itiMteh 
is  applied  for  the  piirpofes  of  life^  teach  *wuy 
one  to  diftinguifli  theth  from  each  ^fcher,  afid 
ihow  that  it  is  n6t  only  in  the  dif^etenl 
ftrufture  of  their  parts,  for  exampte  of  their 
roots  compared  with  their  ftalks,  their  leaves^ 
their  flowers,  &c,  that  vegetables  differ  from 
each  other,  but  even  in  the  particular  and  dif- 
ferent bodies,  which  each  of  their  parts  Co^talti 
feveral  at  the  fame  time»  Thus,  the  fweet 
almonds  prefent  upon  their  fkin  a  reddiih 
powder  which  is  removed  '^  frorh^  tBerii  by 
fri^ion,  in  their  interior  part  an  tfil  ^ich  is 
extraded  by  prefTure,  and  a  pulverulenj  mafsi 
friable  and  white  like  ftarch,  which  remains  af- 
ter the  expreflion  of  the  oil. 

g.  This  is  the  fimple  notion  of  yfhi^itarm 
immediate  materials  of  vegetables  ;  they  afeall 
fubftances  varying  in  their  properties  iu  their 
tafte,  their  fmell,  their  folid  or  liquid  ftate,  tlieir 
confidence,  their  nutritive,  medicina],  or  poi- 
ibnod» properties;  which  n>ay.be  fepaHtdd  ffom 
the  ditifirent  pans  df  plants,  and  <fpeoiaDy  AnMI 
the  fa*ie  part,  and  which  by  their  Artafl^ettifehl 
and  difpcyfition  in  this  part  do  iiAme^atetyf  Cotti* 
ftitute  it,  Thek  general  or  diftinaire  charft«fer 
in  theit,  ftfpiarate  exiftence  fn  the  'diffel^fit;  piiTti 
of  the  plants,  and  efpeeiaffy  the  |>offibi!ft;^ 
dftfcteif  belnif  feparated  or  extta«Wd  w!t*fe*l 
eupctiencing   altefatJmx   or  xhafege:   fb  thrt 

they 


they  lure  oK*in^  abfvlutely  £iich  m  thtf y  were 
ill  tHe  i^getebliB  compound)^  end  without  their 
l^^mg -tneeji  <  ^aufed  to  undergo  any  altar^ 
ation-  Q94>ablc  of  Tendering  their  nature  dif- 
£^epjt  ffom  what  it  was  in  the  organs  of  ttie 
p}£mtji  of  which  they  really  formed  integrant 

3n  It  ia  on  this  account  that,  when  CQnfidered 
jfdik  xisfypA  to  the  vegetables  to  which  they  fae- 
1ong»  and  which  are  more  compounded  than  they, 
hipcauie  thefejaaterials  only  conJUtute  their  dif« 
forent  parts,  they  were  firft  termed  the  immedtf 
^e  prini^ipias  pf  plants,  either  becaufe  they  were 
|o«iid:!t0-pofl6i$  tiiQ  property  and. the  charader 
(if  IreaUyiforming  the  vegetableit^  l^  their  union, 
^r  becaufe  they  were  feparated  from  them  by 
fioi  immediate  analyiis,  or  by  immediate  means. 
This  is  the  reafon  why  I  have  elfe where  de-^ 
fignatedv  by  the  name  of  immediate  anal^ifis^ 
^jiat  ixii  which  we  obtain  by  a  %c^.  operation, 
and  without  complicated    apparatus    or  pno'- 
jcefles^  the  matters  contained  in  a  compound; 
.and  I  have  chofen  the  principal  and  motl  ftrilc* 
ittg.  example  of  this  manner  of  analy^iqg  ve* 
^tables.     It  is  fufBcientiy  erident  that  thde 
naterials  could  not  be  termed  prindpUSy  exr 
i::e{>t  io  iax  as  they  were  oompai^  with  the 
imtire  plants  <if  ^hich  they  are  compofed ;  but 
this  i^  jftn  expreffion  which  oyght  not  to  be  re* 
^taiaed}  becaufe  they  are  not  teally  principles:  ax> 
pordingly.  chemiib  formerly  employed  tbern  to 
,'^iirni^  wx  example  of  what  they  called  prin^ 
.  .'  ciples 
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ciples  prittcipiated,  or  formed  themfdves  of 
otiaer  principldi  much  morp^fimple  than  they.  X 
have  therefore  thought  I  ought  to  relinquifh 
this  ancient  expreffion  of  princrptt$  of  vege* 
tables,  and  fubilitute  inftead  of  it,  that  of  im* 
IfiediatematerialSy  which  vfry  well  exprefTestb^ 
notion  which  ought  to  be  formed  of  tiien) 
relatively  to  the  vegetable  compofition,. 
'.  4.V  It  is  fcarcely  neceflary  here  to  repeat,  that 
all  the  immediate  materials  are  the  produds.of 
the  work  of  vegetation ;  it  is  only  of  impor* 
tance  to  obferve,  that  a  vegetable  fubftance,  or 
a  vegetable  part,  never  confifts  pf  a  (ingle  matter 
only,:  bnt  of  feveral  at  >  time,  wbioh  may 
ba  feparated  md  obtained>  disjoined  from  mc\K 
otherv  It  follows  that  each  of  the  immev 
diate  materials  of  vegetables  muil  be  placed 
in  )a  pjaiticular.  kind!  qf  organs,  and  that  its 
fpeeial  and  in  ibme  meafure  individual  copi? 
pofition*  is  owing  to  the  particular  ftruSure 
of  each  organ.  However,  |t  is  not  to  be  fupt 
jiofed  that  there  are  as  many  orders  of  veffels 
or  of  cells,  as  these  are  of  immediate  matCFiaU 
of;  vegetables :  for  the  nnra her  of  thefe  amoqnts 
At  Icaft  tb  twenty,  as  I  fliall  foon  fliow ;  whilft 
*he  number  td  orders  of  veffels  does  not  exceed 
jSve  that  are  diflfcrent  from  (?ach  other^  ias  I 
jhave  ihown  in  a  preceding  article.  It  follows 
therefore,  -  that  each.clais  of  textures,  w  of  the 
organs  of  vegetables,  contains  a  certain  number 
pf  immediate  .  materials  difiierent  from  each 
father.     l^Jiat  i  am  about  to  .fay.  concerning 

the 
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the  method  of  obtaining  thefe  materials  will 
confirm  this  aflertion^  as  we  may  a3;ually  ex* 
trad;  from  a  fingle  texture  fometimes  three  or 
four  of  thefe  different  materials. 


Article  IL 

Of  the  Manner  of  extraBing  the  immediate 
Materials  of  Vegetables. 

1;  THE  charadjter  of  the  immediate  materials 
of'  vegetables  beiilg  to  prefent  all  the  properties 
which  they  had  in  the  plants  themfelves,  of 
which  they  formed  part,  it  is  evident,  that  in 
order  to  obtain  tliem  fuch,  we  muft  employ 
means  which  cannot  in  any  manner  alter  them. 
If  each  of  thefe  materials  were  particularly 
pkced  in  a  very  diftinft  fituation,  it  would  be 
fufficient  to  know  this  fituation  for  each  of 
them,  and  to  extraft  the  ftibftance  which 
we  wiflied  to  obtain  by  detaching  this  part; 
and  m  this  cafe  the  procefs  would  be  entirely 
mechanical.  This  method  is  prafticable  only 
for  fuch  of  the  materials  as  are  Contained,  in 
the  liquid  form,-  in  particular  cells,  or  with  fuch 
as  in  the  folid  or  pulverulent  form  are  feparated 
imd^  cofVered  with  a  cruft  or  inembranous  c6^ 
•vcring,  o#  laftly,  with  fofnp  which,  *  being 
iftfulated  and  produced  by  a  particular  eki- 
pretidn,    are  found^  pure    bn  the  outfide   of 

the 
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the  vegetables,  or  of  t  fotne .  pf  their  <irga&$» 
whether  upon  the  bark^  or  u{>on  the  leaves,  or 
between  the  .t>pen  parts  of  th^  flowers^  or  upon 
the  furface  of  the  fr;uits. 

2.  It  refults  from  this  diftindion,  that  there 
are  firll  of  all  three  mechanical  methods,  all 
equally  fimple  and  equally  certain,  of  extra6t- 
ing  or  obtaining  fbme  of  the  immediate  mate- 
rials of  vegetables.  When  thefe  materials,  fre- 
quently fufceptible  of  becoming  thick  in  the 
air,  iffue  fpontaneoufly  in  the  liquid  form  from 
certain  points  of  the  furface  of  plants,  whether 
through  the  extremities  of  dilated  vf^els^r  or 
through  the  fiffures  and  crevices  which .  are 
formed  in  confequence  of  a  kind  of  plethora 
or  turgefcence,  which  has  violently  dif- 
tended  the  fides  of  thefe  veflels,  we  fimply 
gather  them  by  hand.  It  is  in  this  man* 
ner  that  the  gums,  the  refins,  and  the  bal- 
fams,  are  colle6led :  nature  herfelf  pr€|>aring 
thefe  juices  in  a  peculiar  clafs  of  veflds,  cauies 
them  to  iffue  out  by  a  real  fecretion  and  excre- 
tion ftmilar  to  what  takes  place  in  animals.  I 
have  indicated  this  general  proce&  elfewhere,  jon- 
der  the  name  of  the  natural  mechanical,  lanalyiia 
We  fee  that  it  affords  immediate  materials; 

3*  Some  immediate  materials  of  vegetables^ 
though  very  abundant  in  the  interior  of  thefe 
organized  and  living  bodiesi, .  iffue  froi^ ,  them 
with  difficulty  and  .in  fmall  quantity,  or  even 
jn.fope  circumfiaaioes  Qot  at  alL  Hiima^^in/- 
duftry  has  difcpvered  how  tp  remedy  this  incon- 

venience, 


« 

vetimcC)  anf}  tk>  adopt  afiih]>le  method  of  avg^ 
menting  their  tardy  emifiioi^  at  pleafttrc^  or 
Mtj^miimrxg  it  when  it  does  mot  take  place  fpon- 
taheoufiy.  Thus  the  rdidous  trc»»  are  bored 
with  toois,  in  drder  to  Obtaiti  the  jiiicef 
trhich  then  d<yur  abundantly;  the  beads  of  popU 
1^  ait  cut  t6  «xtraa  from  them  the  white 
jfuid^,  #hith^  dfc  it  drieiK  upon  ahe  eiiterior  fides 
6f  tbefecapfute^,  fomii  opiun ;  and  the  leaves 
i6f  th6  aloe,  the  (lalks  of  die  eigphorbioil^  the 
toots  6f  th^  feammony,  the  trunks  of  many 
tvtei,  ia  4tdeT  to  obtain  the  extra&ive  or  giim*' 
l-efibiHis  juices  which  tfe  cotttained  xn  them 
tMrt ^ lefs  abuiifdantly.  "It  is  alfo  by  thtftpm* 
&e&  that  the  ma^a  is"  le^traaed  frbm  tibe  i&h 
frc.  the  fap  from  the  bitchy  the  yoke^dtai^  the 
4)e6eh^  the.  vine,  the  faccbarine  juice  from  the 
fogfar^tnaple,  tbeelaftic  gum  from  the  bevoea^ 
l:3U^«ftchouc. 

*:i  4.  In  other  cafe^i  when  tlie  prqjer  juices 
iMhieh  teprrfen^  foine  immediate  materials  of  v6* 
getables,  at*e  itack)fi^  in  numerous  veficlea  ar«- 
ranged  $1^  feme  parts  that  a!re  infnlated,  or«may 
♦fafily  be  iftfulaled,  th*fe  vefictes  af>e  opened  by 
WeittS'bf  lal^i,  or  the  moire  or  kfs  foft  and 
ddfcate  texttire  whieh  covert^  them  is  taken 
off,  and  they  are  expteffed  dther  widi  thte 
Irand  or  withthe  ^id  of  a  pl^s :  itj  this  mairticr 
tlfe  J!J?efe  is^%airkt*d  R^  difor^- 

ganized  parenchyma  belonging  to  tSie  t^fidles 
lid  Vhkh-k  Va)i  Itfrtcy^d-  '  t!ms  the  ^dlatile^oil 

is 
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i$  extraded  from  the  cellular  &ins  of  the  le^ 
moiV'  oiange,  and  bergamot. 
*  5.  This  kiiid  of  difieflion,  though  gro&  and 
diforganizing,  ^is  not  always  fiifficient  for  ob* 
taining  feveral  of  thefe  liquid  materials.  When 
they  are  deeply  htdden  in  veffels  which  occupy 
the  whole  thickneis^  .the  whole  continuity,  and 
eipecially  the  d^ep  part  of  a  frefh  vegetable  or 
in  cellules;  fo^'tned  in  the  very  centre  of  the 
fruitsi  If  hen  thefe  juices  cannot  be  extracted 
except  after  the;  whole  texture  has  been  entirely 
bruifed  or  comi^tely  deftroy ed ;  when  they  ar? 
intii&ateiy mixed  with  pulpy  or  pafty  fubilance^ 
nrhich  aro  impregnated  with  them:  wea^e  then 
obliged  to  bruife,  to  grind,  or.  .to  pulverize  Xhtff 
vegetables  or  parts  of  vegetables,  and  to 
fubjed  the  pulp  or  the  paiie  which  is  thus 
formed  to  the  more  or  lefs  violent  force  of  a 
prefs.  In  this  manner  the  oily  and  feculeut 
feeds  are  treated,  in  order  ^o  extraft  the  oil  f^o^^ 
them,  and  the  tender  and  fucculent  plants,  in 
order  to feparate  their  juices.  Bruiiing  or  violent 
preffure  generally  caufes  feveraj  of  thj?  liq^ijl  im« 
mediate  materials  to  run  out  ^t  the  fam^  ti^e^iifitl) 
part  of  the  fibrous,  m\icous,  feculent,  orligueow^ 
parenchyma,  which  forqicd  the  ^phd  portion; 
but  repofe  iand  decantation  are  geuerally  jpiiffici^ 
en t  for  purifying  thefe  materials  ^d  fyp^rating 
thenx  i«rith  f^fficiept.  ?:^f^nei5,  .withpirt  :  any 
oth^r  fneaxiSi.,  i .  [      .         T 

.   .6.:;?Htfatipathfpugl^.ii^  .W  .PJ»f 
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of  the  mbft  fimpte  iind  ttidft  ccrtaih'  riicaits  t)f '  ie* 
parating  fevcral  of  the  immediate  materrafe  of  ^^ 
getables  when  confounded  together  in  aliqwid : 
the  light  fecula,  which  renders  the  jaices  turbid,* 
the  ftiucous  juices  mixed  with  refmous  or  oily 
bodies  that  do  tiot  pafs"  through  fine  paper  al- 
ready moiftened,  are  very  eafily'  feparated  from 
each  other  by  this  mechanical  proeefs^  Mere  re- 
pofe  is  frequently  futficient  for  obtaining  this 
feparatiod.  Thus,  for  example,  the  acid  ex* 
pxeflerf  juice  of  lemons,  of  oranges,  of  cur- 
tmtiy  of  cherries,  &c.  when  kept  for  fotne  time, 
dcjpoftti  a  nlote' or  lefe  confidierable  Quantity  of 
infi^id  gelatinous  mucikige,  which  was  at  firft 
diflblved  in  the  acid :  but  almoft  always ^hiti 
i^aration,  this  kind  of  parting  by  the 
OpMXvSiA  of  time,*  -Is  efreaW  oinly  by  t^irtuS 
^;an^  intiftiate  rit(eration,'of  i  more  or  left  ad-i 
vttii<»d  diange  in  the  very  nititre  of  the  Ve^ 
getable  liquids,  which,  as  I  have  already  ftnoSvti^ 
a»  extremely  fubjed  to  dccompofitioa.  W^ 
ought  p^  therefore  to  have  recourfe  to  thii 
fbmis  lor  obtainhig  tHe  different  immediate  may 
terials  cotittkiAed  in  thefe  liquids,  except  in  i\^ 
cafeiwfadre^they  feparate  very  fpeedily,  and  be-i 
fore  we  have  caiife  to '  fufpedl  kny  alteration  iti 
the  emnbination  of  thefe  materials ;  an  literal 
tkna^wtAch  fdmetimes  takes  place  very  l^eedily/ 
.  j;^ : When  ihe  immediate  materials  whicfaPW 
mdiiM^epafi^e  are  in  the  iolid  form,  and  fuf-^ 
0|piiibte^of  ;«flttft^  that  of  powder  by  tritura-* 
tbMi  oejM^fidirijB;,  mfter  they  have  been  reduced 
'  -  '  into 
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into  II  pulp  orpafie*  eithc^r  witli  th^  water  ^ 
y^fdure  of  th^  yegeublf  parts  which  contaii) 
th^zn.  Of  of  fpreign  water  which  may  be  ^ckle4 
to  them  whiM^^pounilmg  or  bruifing  them  by  dif? 
ftrent  mean$,-«they  arr  then  diluted  with  a  largf 
quantity  of  frfA  watf^r^  which  by  fepar^ing 
^  the  pqlverll^able  piolecuief ,  from  each  other 
kpeps  them  firft  for  fome  t^e  fufpended^  an4 
afterwards  depofits  or  precipitates  them  nioris 
or  le(s  pUre^  infiilated  anid  feparated,  or.  d&t 
prived  of  thapOTtioo  of  foluble  matter  fbrf^g^ 
to  the  pulverulent  materials  that  remftin  in  'tii^ 
watery  This  kind  of  ^ailiing  i^  parti^uJa^Jy  j^wa^ 
ployed  in  order  to  obtain  the  aroilapepw  ftnd 
the  fibrous  feeula* 

$.  All  the  means  that  we  have  hlUierto 
etittttciated  aiie  eprtirely  mrchaiitfat)^  t^re'-fHV 
ibme  others  which/ without  being  equally  ffmj49 
hoi  appeftaioing  to  fome  chemical  opemtiomf 
do  not  however  require  infirum^ts  or  ndi^ns 
fufiiciently  powerful  to  alter,  or  at  leafi;^  fm^i 
6bly  to  qhange  the  nature  and  the  compofition 
of  the  immediate  materials  of  vegetablefli.  Swh 
}Si  in  fevera)  circumftanees  of  this  e;stra^0u  of 
the  immediate  materials  of  plants,  is  the  afimn 
of  fire.  Frequently  thefe  materials,  h^g  deeply 
hidden  or  intimately  contained  in  the  intector  of 
the  vegetable  cells,  where  they  are  at  fhelMM 
time  fpMdi^d  and  attached  to  tjieir  lurfiice, 
cannot  be  e^^r^^e^  from  tliem  hy-.mechfuiiMl 
means;  fm^ple  diffet^n»  p»)mdiRg>  waAing^ 

u^  then  no  loi^r  capahte  »f  ^4fiteflfei^g  .thou 

from 
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from^the  pUcea  to  wfaitb  .tbe>y  adhere,  and  fe<r 
parattzig  ^^in  isoi  olrder  to  obtain  them  alfone. 
fVequeiiily  alfoy  though  they  do  not.pofi^efg 
the  folid  form  which  I  have  jufl  mentioned^  hut 
lure  iti  the  liquid :  form>  their  imperceptible 
drcpa  are;  contained  in  fuch  fmall  ce^ls^  and  at 
the  iame  time  fiirrounded  with  fuch  dry:  teg«r 
ments^  that  it  would:  be  in  vmn  to  atte^ipt 
to  extract  them  by  all  theprocefles  of  trituratrou 
and  of  prefibre  that  have  been  indicated  In  thia 
cafe  by  macerating  the  vegetable  parts  Ai^hicji 
con taiM.  them  fonfome  houra  in  coldjiwatefv  th^ 
£dfs  of  theceUa  in  which  they  a^e  contained  be- 
come foftened  and  diilended ;  the  fmall  drops  or 
^e  huneHated  flakes  of  the  immediate  materials 
of  wfaieh  I  fpeak  begin  to  be  infulated,  {ind  d^ 
tached;  and  by  afterwards  applying  a. gei^^ 
beat  to  the  vtegetabk  parte  thus .  ;macerate4 
tht  caloric  which  penetrates  the  melee»la9k.v%f 
4be  immediate  materials  ,we  wiOi  to  obtain 
fttfiss  them  when  they  ace  folid,.  detach^ 
tbem  more  when  they  are  liquids  a/ul  at  laft  vo- 
latilizes them,  gives  them  the  fornx  o!f  vaf^u^, 
and  enables^them  to  be  extra^ied  bj^dift illation 
This  is  what  happens  in  the  diftillation  pe»- 
fomved  in  order  to  obtain  the  volatile  m  ^fieof 
tial  oils.  It  is  evident  tiiat  itii^hemieakprocd^ 
is  bounded  npon  the  primer ty  wjiioh  ihef^.im- 
«iedrate  materials  fK^gyiv  ofJbeoig;''fi»^.;4ui0 
reduced  into  vapour  without  itndergoiiig  an^^ 
Juud  of  alteifi(timi  in  their  natuse  and  covipo- 
dkioii.,  11mi«  iore^  liow,rvnv  3rery ^^^^ 
t       S  ^  materials 
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materials  that  are  fofcepttble  of  being'  difen* 
gaged  in  this  manner  without  alteration,  by 
the  mere  fuiing  and  volatilizing  a6iion  of 
the  fire. 

9.  But  fince  many  other  of  thefe  material^ 
placed  in  the  fame  condition  as  the  precedingi 
that  is  to  fay,  inclofed  in  fmalt  cellules^  or 
thick  and  folid,  fo  as  not  to  be  .  capable 
of  being  extra6led  by  any  me^ns  of  tappmg^ 
are  at  the  fame  time  foluble  without  being  ai* 
tered  by  water,  alcohol,  theoils^  and  .fome- 
times  even  by  the  acids  very  much  dilated :  for 
i»rant  of  other  pra&icable  proceffes  for  their  ^ 
extra Aion,  one  or  the  other  of  thefe  fol vents  is 
ufed  in  order  to  obtain  them  feparate*  Some- 
times  indeed  two,  or  even  more,  of  theie  im- 
mediate produ6ls  of  -vegetation  are  diiTplved  at 
the  fame  time  in  the  fame  liquid  employed  for 
extra£iing  them :  different  means  are.  then 
ufed  in  order  to  obtain  them  feparate ;  flow 
evaporation,  the  admixture  of  different  liquids, 
and  fometimes  even  certain  appropriate  re-agcnts 
anfwer  this  purpofe.  Here  alfo,  as  in  all  the 
foregoing  proceffes,  we  imitate  the  method  of 
nature,  which,  by  the  aqueous  folution  of  the 
fap  or  of  the  proper  juices,  carries  the  imme- 
diate materials  of  plants  towards  the  furfacaof 
thefe  organised  bodies,  and  frequently  caoies 
their  feparation  by  evaporation  to  enfue  by  th^ 
atmofpherical  air  and  heat. 

10.  In  a  word,  all  the  operations,  whether 
ioaechanical  or  diemical,  but  not  alteiant,. which 

4  ::       arc 
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are  pradifed  in  order  to  procure  the  different 
immediate  materials  of  vegetables,  and  the  dif- 
ferent products  to  which  vegetation  has  given 
rife,  however  varied  they  may  be,  even  in  the 
concife  account  which  I  have  given  of  them, 
arid  ftill  more  fo  in  the  genius  and  the  refourced 
of  the  chemift  who  wifhes  to  obtain  them,  co- 
incide in  this  (ingle  point,  thiat  they  feparate 
without  caufing  them  to  undergo  any  change 
which  can  alter  their  nature,  the  different  mat- 
ters which-  are  contained  in  an  entire  ve- 
getable; that  they  enable  us  to  diftinguifh 
thefe  matters,  and  afterwards  to  examine 
^ach  in  particular,  in  order  to  determine  their  ^ 

charafters,  properties,  relative  differences  and 
compofition  ;  fo  that  the  mutual  extradion  and 
(eparsttion  of  all  thefe  immediate  materials  is 
the  firft  fpecies  of  analyfis  that  is  applied  to  ve- 
getables. 


.    Article  III. 

Of  the  Enumeration  and  ClajOification  of  the 
immediate  Materials  of  Vegetables. 

I.  WHEN  we  have  fucceeded  in  finding  the 
means  of  extrading  and  feparating  from  each 
other,  the  diflTerent  matters  which  form  the  ve- 
getable compounds,  and  have^thus  become  ac- 
quainted with  what  are  termed  the  immediate 

Vol.  VII.  M  materials 
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materials  of  plants,  the  firft  queflions  wliieh 
prefent  thenifelves  to  the  mind  relate  to 
the  number  and  difference  of  thofe  mate- 
rials tbemfelves.  We  afk  ourfelves  by  what 
charaders  we  may  know  this  difference  of  the 
materials  from  each  other,  and  to  what  number 
their  fpecies,  or  rather  their  genera,  amount, 
tinder  this  double  queftion  is  comprehended 
the  expofition  of  what  I  term  the  claffificatioh 
and  enumeration  of  the  immediate  materials. 
In  order  to  underftand  them  well,  we  muft  revert 
to  the  period  when  chemifts,  informed  by  the 
proceffes  of  the  arts,  and  efpecially  by  the 
pharmaceutical  manipulations,  that  they  might 
extraft  from  a  vegetable,  or  from  the  different 
parts  of  a  vegetable,  from  its  root,  its  ftalk,,or  its 
leaves,  matters  different  from  each  other, — and 
bavingendeavouredtocomparethefematterswitb 
each  other,  muft  have  found  that,  potwithftand- 
ing  the  very  remarkable  difference  fubfifting  be- 
tween the  numerous  vegetables  that  ornament 
the  furface  of  the  globe,  approximations  may 
however  be  eftablifhed  between  materials 
which  were  feparated,  frequently  even  from 
plants  tlic  moft  oppofite  to  each  other  in  their 
ftru6lure  and  their  properties. 

2.  It  was  then  that  forming  for  the  firft  time 
a  diftinft  idea  of  the  vegetable  compolition, 
they  discovered  that  fimilar  materials  were 
found  in  all  plants,  and  they  began  to  form 
thofe  approximations  which  I  have  juft  men* 
tione4    They  faw  t)iat  amongft  thefe  materials 

Ibme 


5|AtEUlALS   DF  VESETA^LESi  165 

fome  wefe  liquid,  others  more  or  lefs  folid ; 
fome  foluble,  others  infoluble  in  water  5  fome* 
had  a  glutijious  confifience,  others  more  or  left- 
fluidity ;  that  fome  \rere  iriflammable,  and  immif- 
cible  with  water ;  that  others  had  not  the  fame- 
inflammability,  nor  the  .fame  immifcibility ;  iri 
a  word,  they  thus  formed  feries  of  charafters 
br  properties  which  ferved  to  diftinguifli  thofe 
materials  from  each  other.  Hence  gradually 
arofe  the  difi;in6iion  and  the  claflification  of  what 
they  have- fo  long  termed  immediate  principlqd 
of  plants.  The  number  of  thefe  principles  foon 
increafed  in  proportion  as  the  refearches  of 
chemifts  were  multiplied,  and  as  the  neceflity  \vas 
felt  of  regularly  arranging  thefe  immediate  ma- 
terials in  a  methodical  order. 

3.  Suppofing  that  we  already  know,  and  are 
able  to  colle6t,  all  the  immediate  materials,  the 
union  of  which  forms  in  particular  the  collec- 
tive! whole  of  the  vegetable ;  let  us  imagine,  in 
order  to  reprcfent  this  whole,  atrd  to  proceed 
with  order  to  the  vegetable  analyfis,  all  the 
plants  mixed  and  pounded  as  it  wete,  forming 
together  only  a  Angle  mafs  produced  by  ve- 
getation confidered  in  its  totality,  fubjefted 
afterwards  to  the  different  means  of  extraftion 
which  I  have  defcfibed^  and  feparable  into  a 
feries  of  different  matters;  let  us  imagine  this 
reparation,  carried  to  the  point  which  we  can- 
not pafs  without  deftroying  the  compofition 
itfelf,  and  changing  the  nature  of  thofe  differ- 
ent matters.     This  is  the  notion  which  we  have 

M2  '^  to 
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to  form  of  the  proclu6te  of  the  immediate  ana- 
lyiis,   or  of  the  immediate  materials  of  vege- 
tables.    Each  of  them  is  then  no  longer  con- 
fidered  as  belonging  in  particular  to  fuch  or 
fuch  a  plant,  but  to  the  colle6live  ^hole  of  ve- 
getable compofition,  to  the  whole  mafs  of  ex- 
ifting  plants.     Each  of  them,  of  an  identical 
general  nature,  reprefents  in  fome  fort  the  fame 
matter   exiiling  in   all  vegetable  bodies.    For 
example,  the  gummous  juice  and  the  faccha* 
rine  juice  are  the  fame  in  all  vegetables ;  in 
every  plant,   or  part  of  a  plant,   from  which 
they  have  been  taken,  they  are  exaftly  the  fsmae: 
fo  that  with  only  a  few  vegetables,  provided  we 
choofe  them  in  fuch  a  manner  that  they  can  ftir- 
l>ifli  all  the  compounds  which  have  hitherto  been 
admitted  amongil  the  immediate  materials  of 
plants,  we  may  be  confidered  to  proceed  in  the 
vegetable  analyfis  in  its  whole  extent. 

4.  Undoubtedly  we  cannot  yet  be  certain 
that  we  have  arrived  at  the  complete  difcovery  of 
all  the  immediate  materials  of  vegetables :  that 
we  have  extra6led  and  know  them  all,  that  there 
remains  nothing  more  to  be  difcovered  amongft 
thefe  materials  ; — fuch  an  affertion  would  even 
be  repelled  by  the  eight  or  ten  new  prin- 
ciples, acids  and  others,  that  have  been  difco- 
vered within  theTe  twenty  years  paft,  which 
have  been  added  to  the  catalogue  of  thofe  which 
had  before  been  known  and  diftinguiflied.  Un- 
doubtedly thisi  catalogue,  fo  far  from  being  com- 
pleted at  the  prefent  day,  is  perhaps  incapable 

of 
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©f  ever  being  fo,  nor  can  we  confine  within  any 
limits  what  ftill  remains  to  be  done  in  this  re-- 
fpe6l  by  the  human  intellefit  However,  it'  is 
neceffary  to  eftablifli  a  kind  of  boundary  in  the 
prefent  ftate  of  our  knowledge ;  it  is  neceffary 
white  confidering  the  fcience  at  the  point  of  per- 
£e&ion  to  which  it  has  arrived,  even  were  it  only 
ia  order  to  draw  up  the  catalogue  of  the  no- 
tions that  have  been  acquired,  to  prefent  au 
enumeration  of  thefe  materials ;  and  it  is  in  or^* 
^er  to  prefent  this  enumeration  that  the  mod 
able  and  moft  ingenious  chemiils  have  particu- 
larly occupied  themfelves  for  fome  years  paft. 

5.  Some  have  taken  for  the  bafis  of  the 
claffification  which  they  have  adopted,  the 
piode  itfelf  in  which  they  were  extrafted,  or 
tlie  order  of  analyfis.  Thus  Rouelle,  in  his 
table  of  the  vegetable  kingdom,  has  treated  fuc- 
oeffively  of  the  analyfis  of  plants,  or  of  the 
materials  feparated  by  a  gentle  or  a  violent  fire, 
by  water,  by  fermentation,  and  by  alcohol ;  others 
have  followed  a  method  relative  to  the  order  of 
the  diffe6iion  of  the  plants,  or  of  the  natural 
and  fimple  extra6iion  of  their  materials  with 
>refpe6t  to  the  ftrudure  or  the  different  vafcu- 
lax  fyftems  of  vegetables :  this  is  the  courfe 
which  Bucquet  has  followed.  Some  others 
•have  founded  their  principal  divifions  upon 
the  properties  made  ufe  of  in  common  life, 
or  in  the  ^rts.  Moft  have  confidered  them  ivt 
no  other  point  of  view  than  that  of  medi- 
cinal preparations^  and  have  followed  only  a 

pharma- 
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pharmaceutical  order.  A  very  great  number 
have  fimply  treated  of  thefe  materials  according 
to  the  feries  of  different  operations  to  which 
they  are  fubjefted.  None  of  thefe  methods  has 
yet  been  fyftematic,  and  founded  upon  a  com* 
parifon  of  the  properties  of  thp  different  imme? 
diate  materials  of  vegetables. 

6.  When  we  confider  in  the  moft  general 
manner,  or  under  the  moft  extenfive  point 
of  view,  the  different  modes  of  claffifying 
the  produ6ts,  or  immediate  materials  of  plants, 
we  find  that  only  four  principal  methods 
of  divifion  or  of  claflification  can  be  admit- 
ted amongft  them.  And  in  ftid  we  may  fol- 
low firft  the  anatomical  order,  and  examine  fuc- 
ceffively  the  materials  of  the  roots,  the  bark, 
the  ftems,  the  woods,  the  leaves,  the  flowers, 
the  fruits  and  the  feeds,  or  ev^n  direding  ouf 
attention  to  the  interior  ftrudure,  thofe  of  the 
common,  the  proper,  the  utricular,  and  the 
cellular  veflels.  But  this  firft  order  reprefents  iux 
ceffantly  the  fame  objefts  Avhich  we  ihould  thus 
be  obliged  inceifantly  to  reconfider ;  for  each 
of  the  parts  of  plants,  though  very  differ** 
ent  in  their  ftrudurc  and  refpeftive  fituatiops, 
frequently  contain  matters  analogous  to  thofe 
which  are  contained  in  others,  and  it  is  evident 
that  the  mere  feat  or  place  does  not  indicate  a 
difference  fufficiently  conftant  or  fuflficiently* 
marked  to  afford  acertain  bafisforthe  difiindlioHs 
to  be  eftablilhed  between  thofe  different  mate- 
rials. 
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We  may  choofe  for  this  bafis  the  properties 
themfelves  of  the  materials,  diftinguifhing 
them  into  nutritive  or  alimentary,  medicinal, 
combuftible,  textile,  fermentefcible,  folid  and 
permanent,  &c.  But  this  fecond  method,  which 
may  have  its  advantages  in  the  applications  of 
the  fcience,  has  however  too  few  relations  with 
the  philofophical  views,  and  the  individual  pro^ 
grefs  of  the  latter,  for  it  to  be  capable  of  afford^ 
ing  the  advantage  which  is  fought  in  it. 

7.  A  third  method  of  diftindion  between 
thefe  feveral  vegetable  bodies  or  compounds 
might  be  founded  upon  the  really  chemical 
charaftets,  or  the  intimate  properties  by  which 
they  are  feparated  and  known.  For  example, 
fome  immediate  materials  are  mucous,  others 
are  faccharine,  fome  are  acid,  fome  oily  and  in- 
flammable; fome  are  coloured,  fome  folid  and 
infoluble,  and  fome  approach  to  the  animal  fubr 
{lances.  We  might  even  combine  .with  ^this 
^rft  divifion  that  which  confiders  the  materials 
with  refpe^l  to  their  ftate  or  confiftence  as  li- 
quid, foft,  fibrous,  glutinous,  lamellated,  pul- 
verulent; thofe  alfo  which  diftinguifli  them  by 
their  tafte  into  fweet  and  infipid,  xfweet  and 
and  faccharine,  acid,  acerb,  bitter,  acrid;  by 
their  finell,  into  odorant,  inodorous,  fetid,  aro- 
matic. This  method  of  difpofmg  the  materials 
of  vegetables  is  one  of  the  moft  ufeful  and  moft 
philofophical ;  it  depends  upon  the  chemical 
properties  on  the  one  hand,  whilft  on  the  other 
jt  leads  to  the  knowjedge  of  the  advantageou§ 

,  •  or 
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or  ufeful  properties:  it  therefore  in  every  refpeft 
merits  the  preference  beyond  the  two  firft,  and 
it  will  foon  be  feen  that  it  is  the  method  to  which 
I  approach  the  neareft. 

8,  Laftly,  the  fourth  method,  the  moft  phi- 
lofophical  of  all,  which  fuppofes  the  greateft 
advancement  in  the  fcience,  and  which  can 
yet  be  prefented  only  in  idea  or  expe^lion,— 
which,  in  a  Mrord,  is  far  from  being  able  to  be 
brought  to  that  point  of  perfeftion  which  it 
may  hereafter  attain,  and  which  will  then  be 
followed  with  one  accord  by  all  who  flial! 
occupy  themfelves  with  the  ftudy  of  nature^ 
is  that  which,  founding  itfelf  upon  the  pro- 
grcfs  of  vegetation,  of  vegetative  chemiftry, 
fhall  arrange  the  immediate  materials  according 
to  the  order  of  their  fucceflive  foirmation  in 
plants,  and  difpofc  thefe  materials  according  to 
time  and  the  periods  of  their  appearance  and 
their  creation.  In  order  to  comprehend  this  laft 
divifion  perfeftly,  I  muft  here  mention,  that  not- 
withftanding  the  little  real  progrefs  which  che- 
mical fcience  has  yet  made  in  the  knowledge 
pf  the  phenomena  of  the  growth,  and  of  the 
particular  vitality  of  the  plants,  it  has  however 
already  elevated  itfelf  fo  much  in  its  conceptions 
and  experiments,  a3  to  know  that  the  imme- 
diate materials  of  vegetables  are  formed  fucccf- 
fively,  at  diflPerent  periods  of  vegetation,  that 
each  of  them  belongs  in  fome  meafure  to  one  of 
thefe  periods ;  for  example,  the  mucous  fap  and 
the  mucilage  to  the  firft  periods  of  vegetation, 

•  the 
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the  faccharine  fubftance  to  the  germination  and 
the  maturation  of  the  fruitSi  the  ligneous  fub* 
(lance  to  the  growth  and  frutcfcence,  the  oil  and 
the  wax  to  the  fru6lification  ;  that  all  thefe  dif- 
ferent materials  are  only  progreflive  uiodifica- 
tions  of  the  fame  matter,  of  a  iingle  primitive, 
ternary  or  quaternary  compound,  which  feems  to 
commence  with  the  fappy  gum«  and  to  finifh  with 
the  wood  and  bark ;  and  that  by  thus  invellir 
gating,  either  from  an  attentive  examination  of 
the  phenomena  of  yegctation  themfelves,  or  by 
a  comparative  analyfis  of  tie  different  vege** 
table  materials,  an  analyfis  placed  in  fome  mea« 
fare  at  the  other  extremity  of  this  philofophio 
chain,  we  ihall  be  able  liereafter  to  find  out  the 
order,  the  fucceffion,  the  epocha  of  the  forma^ 
tion  of  each  immediate  vegetable  matter. 

9.  It  is  by  combining  thefe  two  bafes,  as 
fet  as  the  ftate  of  the  fcience  has  permitted  me^ 
the  chemical  characters  on  the  one  hand,  and 
the  fucceffion  or  the  relative  period  of  the  for- 
mation on  the  other,  that  I  (hall  here  give  the 
clarification  and  tlie  enumeration  of  the  imme- 
diate materials  of  vegetables,  the  number  of 
which  I  reduce  to  twenty  di(ferent  matters,  viz. 

ji.  Sap, 

B.  Mucous  matter. 

C  Sugar. 

J}.  Vegetable  albumen, 

jE.  Vegetable  acid  or  acids. 

F.  Extraftive. 

G.  Tanin. 
J£.  Starch. 

Z  Gluten. 
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I.  Gluten* 

XI.  Colouring  matter. 

L.  Fixed  oil. 

M.  Vegetable  wax. 

N.  Vegetable  oil. 

O.  Campiior. 

P.  Refm. 

Q.  Gum  refin. 
J?.  Balfam. 

S.  Caoutchouc. 

T.  Ligneous  matter. 

27.  Suben   * 

10,  I  muft  obferve,  that  of  the  twenty  mate* 
rials  which  I  have  juft  enumerated,  the  fix  firft 
are  frequently  diffolved  in  the  water  of  the 
plant,  circulating  with  the  fap,  or  are  fufceptible 
of  diflblving  in  the  water  which  we  add  tothem  | 
the  three  foUo.wing,  the  ftarcTi,  the  gluten, 
and  the  colouring  mattei*s,  have  a  pulverulent 
or  lamellated  form;  the  oily  fubftances,  ffoni 
the  fixed  oil  to  caoutchouc  inclufively,  in* 
flammable  and  infoluble  in  water,  are  inclofed 
in  particular  cells  or  veffels  ;  and  the  two  laft, 
the  ligneous  fubftancc  and  the  fuber,  form  the 
folid  infoluble  part,  the  common  fupport  and 
integument  of  all  the  parts  of  vegetables.  Of 
thefe  twenty  fubftances,  there  are  at  leaft  four 
which  have  been  miftaken  by  the  chemifts  be^ 
fore  me,  or  which  they  have  not  diftinguifli- 
ed  from  the  other  materials,  or  have  ne- 
gleded  to  ftudy  as  particular  produ6ls ;  thefe 
are  the  albumen,  the  wax,  the  ligneous  matter, 
and  the  fuber.     Jlrach  of  thefe  immediate  ma^ 

terial3| 
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terial^  the  properties  of  which  I  am  about  td 
examine,  ought  to  be  confidered  as  a  peculiar 
^enus  of  vegetable  compounds,  to  which  the 
fpecies  or  varieties  will  be  referred,  according, 
to  the  flight  differences  they  poffefs  in  the  dif- 
ferent vegetables :  in  examining  each  of  thefe 
bodies,  I  fhall  confider  fucceffively  and  in  the 
fame  order  for  all. 

A,  The  feat  orfituation  which  it  occupies^ 

jB.  The  proceffes  for  its  extraction, 

C. .  Its  chemical  properties. 

J).  Its  chemical  produ6ls. 

jEL.  Its  fpecies  or  varieties, 

^.  Its  ufes.  . 


* 


Article  IV. 

Of  the  Jirji  of  the  immediate  Materials  of 
'  ■  Fegettxble^j  namely  the  Sap. 


»    •     T 


'  A.  Seat. 

■*       . .       . 

^.  1.  I  CONSIDER  the  fap  as  the  iirft  of  the  imr 
mediate  materials  of  vegetables,  becaufethisisthe 
liquid  which  in  fa6l  Ihows  itfelf  the  firft  in  vege- 
tation.  When  the  motion  which  takes  place 
in^  trees  and  plants  at  the  firft  warmth  of 
fpring,  and  after  the  long  fleep  into  which  they 
have  been  funk  by  the  cold  of  the  winter^ .  be* 
^us  to  dilate  their  buds,  and  caufe  their  kaves 

to 
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to  unfold  •  theinftl ves,  the  Tap  which  firells  the 
common  veflfeU,  and  perhaps  even  at  this  period 
ell  the  ferders  of  veffels  of  thefe  organized  bo- 
died, opens  as  it  were,  by  its  progrefs,  the  fcenc 
of  vegetation ;  it  afcends  from  the  root  into  the 
ftem,  and  from  this  by  the  medailary  prolonga- 
tions under  the  bark,  afid  to  all  the  extremities 
of  the  trees  and  plants  which  it  dilates,  which 
it  develops,  and  which  caufes  it  to  grow  with 
greater  or  lefs  aftivity.  In  this  plethdra,  this 
general  turgefcence  of  the  veffebof  thefe  bodies, 
fome  parts  of  their  fides  are  unable  to  refill  the 
diftenfion  which  they  experience ;-  fiflures,  cre- 
vices are  formed ;  the  fap  opens  itfelf  a  vent  on 
all  fides,  and  flows  out  with  tnore  or  lefs  force, 
either  by  the  cortical  fiflures,  or  in  the  vicinity 
of  the  buds,  or  at  the  extremity  of  the  ftalks. 

B*  Extra&ion. 

2.  If  we  cut  young  branches  at  this  period 
of  the  motion  of  the  fap,  and  place  the  extre- 
mity that  has  been  cut  in  a  bottle,  there  iflues  out 
a  quantity  of  this  liquid  fufficient  to  enable  us 
to  obtain  nearly  half  a  kilogramme  (from  twelve 
to  fixteen  ounces)  iu  twenty-four  hours.  If  "we 
pierce  the  trunk  of  the  tree  horizontally  with  an 
auger,  there  runs  out  a  fufliciency  to  enable  us 
to  coUeft  quantities  ufeful  in  feveral  of  the 
arts,  and  efpecially  in  the  preparation  of  am 
acidulous  and  vinous  liquor,  much  employed 
and  very  ufeful  iu  feveral  of  the  forefla  of  Ger* 

^many. 


SAP    OF    VEGETABLES.  173 

many.  In  America,  thefap  of  feveral  kinds  of 
maple,  is'' obtained  by  the  fame  procefs,  in  or- 
der to  extraS;  from  it  fugarfimilar  to  that  which 
is  furniflied  by  the  fpecies  of  gramen  cultivated 
in  the  colonies  of  the  Europeans  in  America. 
It  was  long  ago  known,  from  thefe  two  kinds  of 
experiments  upon  a  very  large  fcale,  that  the 
fap  of  .trees  contains  faccharine  matter,  and 
that  it  is  fufceptible  of  fermenting  or  yielding 
a  vinous  liquor;  but  thefe  firft  notions  were 
very  remote  from  the  remarkable  difcoveries 
that  have  been  made  fome  years  ago  upon  this 
fubje6l  by  Citizens  Vauquelin  and  Deyeux. 

C'.  Fhyjicdl  Properties. 

I 

0 

S.  Sap  is  a  limpid  and  colourlefs  liquid,  which 

was  long  believed  to  be  pure  water,  and  which 
on  that  account  was  denominated  tears.  Its 
tafte  is  fonietimes  infipid,  flightly  faline,  fome- 
times  fweet,  almoft  always  brifkly  acid  or  acidu- 
lous^ Immediately  after  it  has  been  extra^ed 
from  the  trees,  it  contains  no  foreign  fubftance', 
nofolid  matter,  no  flakes,  and  it  has  no  colour; 
it  often  froths  much  upon  the  flighteft  agitation* 
When  we  pierce,  or  even  when  we  faw  trees  as 
far  as  their  centre,  ajud  apply  the  ear  clofe  to 
the  cut  of  the  faw,  we  hear  a  crackling  or  a 
ruftling  noife,  perfeSly  fimilar  to  that  of  bubbles 
of  air,  when,  by  the  eflFeci  of  compreffion,  they  prffs 
through  a  liquid^  from  v^hich  they  ^fcape  with 
diflficulty.    When  kept  for  fome  time  in  a  well- 

ctofed 
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clofed  bottle,  a  fpontaneous  efFervefcence  takeii 
place,  which  puflies  out  the  cork,  as  is  done  by 
fermenting  wine:  it  then  becomes  ftrongly 
acid,  powerfully  reddens  the  blue  vegetable  co^ 
lours,  and  is  turbid  in  a  more  or  lefs  fenfible 
degree.  Its  confiftence  is  never  mucous  or 
ropy  ;  on  the  contrary,  it  is  very  light  and  liquid- 
It  cannot  therefore  be  confounded  with  any  of 
the  materials  that  are  to  be  examined  after  it, 
becaufe  it  has  none  of  their  apparent  charafilers; 

D.  Chemical  Properties. 

4.  Sap  expofed  to  the  fire  becomes  filled  with 
bubbles,  fwells  and  readily  yields  carbonic  acid 
gas  ;  when  it  is  evaporated,  it  diffufes  a  llrong 

fmell  of  vinegar;  it  affords  an  extract  of  a 
beautiful  red  colour  mixed  with  lanin ;  the  lat- 
ter exifts  in  the  fap  of  the  oak  and  the  beech; 
it  fometimes  affords  a  fmall  quantity  of  al- 
bumen, but  then  it  contains  no  tanin;  we  find 
laccharine  matter  in  it,  efpecially  in  that  of 
the  maple  and  the  birch ;  it  becomes  Jbrown 
during  its  evaporation ;  it  alfo  affords  carbonate 
of  ammonia  when  it  is  diftilled  to  drynefs. 
Amongft  its  products  we  diftinguifli  vinegar, 
which  is  the  more  abundant,  the  longer  it  has 
been  kept  after  its  extraftion  from  the  trees,  be- 
fore the  period  at  which  it  is  fubjefted  to  the 
aSion  of  the  fire.  In  its  coal  we  find  carbonate  of 
ppt-alh,  carbonate  of  lime,  muriate  and  fulphate 
of  pot-aili*  Thefe  are  the  phenomenona  defcribed 
by  Citizens  Deyeux  and  Vauquelin,  after  the 

treatmciit  of  the  fap  by  the  fire. 

5.  We 


. .  S.  When  we  leave  fap  expofed  to  the  air^  it 
affumes  the  yellow  and  the  brown  colour ;  it  de- 
pofits  many  flakes  which  Citi«;fn  Deyeux  be- 
lieves to  be  a  kind  of  vegeto-animal  or  glutir 
jaous  fubftance,  held  in  folution  by  the  acetous 
acid.  It  foon  ferments,  yields  a  great  quantity 
of  carbonic  acid  gas,  becomes  more  intenfely 
four,  and  forms  a  kind  of  vinous  and  aci- 
dulous  liquor,  from  which  we  may  extra^ 
alcohol  by  diftillation.  If  we  leave  it  fpr  a 
longer  time  to  become  altered  in  the  air,  it  af- 
fumes  a  fetid  fmell,  becomes  very  brown,  depo- 
fits  a  filamentous  and  gluey  mucilage  blackifh 
at  its  furface ;  at  laft  it  becomes  ammoniacaL 
Thus  it  is  fufceptible  of  the  three  fermenta- 
tions, th'e  vinous,  the  acid,^  and  the  ammoniacal 
or  putrid, 

6.  Sap  mixes  in  all  proportions  with  water,- 
which  dilutes,  extends,  and  diifolves  it,  when 
it  is  thick  and  vifcous,  which  alio  facilitates 
the  feparation  of  its  different  flakes,  and  the 
motions  of  fpontaneous  alteration,  which  the- 
different  materials  of  which  it  confifts  are  cap- 
able of  experiencing.  It  only  acquires  lefs  co- 
lour after  having  been  diluted  with  waten 

7-  The  powerful  acids  expel  from  it  the  car- 
bonic and  the  acetous  acids,  and  form  calcareous 
falts  with  a  bafe  of  pot-a(b,  which  are  found 
by  evaporating  the  faps  to  which  they  have 
been  added.  They  alfo  feparate  from  them  con- 
crete flakes,  at  leaft  in  feveral  kinds  of  faps. 
When  they  are  concentrated,  particularly  the  ful-. 
j^\uric  acid  they  burn  and  blacken  them,  by 

4  catbow^XATv^ 
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carbonating  the  extrddive  and  glutinous  ma- 
terials which  they  contain.    The  nitric   acid  * 
converts  their  «xtra£is  into  mucous  and  oxalic 
acids ;  the  latter  ihows  that  lime  exifts  in  them. 

8.  The  alkalis  combine  quickly  and  eafily 
with  fap;  they  faturate  the  excefs  of  acid,  which 
it  almoft  always  contains  ;  they  prevent  its  dc- 
poiition  and  precipitation  (b  quickly  as  it  would 
do  fpontaneoufly ;  they  retain  in  folution  the 
tanin,  the  extrads,  or  the  vegetp-animal  fub- 
ftance  which  it-  fometimes  appears  to  contain. 

9-  The  falts,  properly  fo  called,  merely  diffolvc 
the  materials  of  (ap,  check  its  fermentation, 
preferve  its  integrity  without,  caufing  it  to  un- 
dergo any  alteration,  and  without  being  able" 
to  affift  in  rendering  unacquainted  with  its  prin- 
ciples. 

10.  The  fame  is  the  cafe  with  the  metals  and 
metallic  folutions;  they  cannot  afford  us  much 
light  with  refpeft  to  the  nature  of  fap :  the  firft  be- 
come coloured  or  diffolved;  thefecond-fometimes 
unite  with  the  acids  which  are  contained  in 
it,  and  faturate  them;  metallic  folutions  arc 
entirely  precipitated  in  it,  either  by  the  extrac- 
tive matters,  or  by  the  acetites  which  form 
part  of  this  vegetable  liquid,  and  aft  upon 
the  metallic  falts  by  double  eledive  attrac- 
tion. 

1 1.  Citizen  Deyeux  has  concluded  from  his 
experiments  that  fap  is  a  compound  liquor,  con- 
taining calcareous  acetite  and  a  vegeto-animal 
matter  united  with  the  acetous  acid :  it  is  to 

this" 
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this  matter  he  attributes  the  fpontaneous  preci- 
pitation of  the  faps  in  the  air,  the  formation  of 
the  ammonia^  and  the  fmell  of  burned  rope> 
which  is  difFufed  by  the  refiduuih  of  its  evapo- 
ration wheTi  placed  upon  ignited  coals.  He 
compai-es  this  fubftance  M'ith  the  glutinous  mat- 
ter of  cheefe,  equally  foluble  by  the  acetous  acidi 
and  forming  ammonia. 

12.  After  the  experiments  of  Citizen  Deyeux, 
made  in  Germinal  and  Floreal  of  the  year  4,  Ci* 
tizen  Vauquelin  inftituted  a  fimilar  inquiry  re- 
fpediing  the  faps  in  the  fame  feafon  of  the  year 
5.  The  firff  had  examined  the  fap  of  the  yoke- 
elm  and  the  vine ;  the  fecond  has  analyzed  thofe 
of  the  elm,  the  birch,  the  beech,  and  the 
yoke-elm:  in  all  he  has  conftantly fouiid  ace- 
tite  of  pot-afli  and  acetite  of  lime,  fometimes 
acetous  acid  in  excefs,  fometimes  carbonate  of 
lime  and  carbonic  acid,  a  faccharine  matter, 
tanin,  gallic  acid,  two  very  high-coloured  ex- 
tra£ts;  the  one  fojuble  in  alcohol,  the  other 
only  foluble  in  water.  Hence  he  concludes, 
that  all  the  faps  are  acid,  that  they  contain 
cither  acetous  or  carbonic  acid,  or  both  at  once; 
that  pa^'t  of  the  acetous  acid  is  combined  in 
them  with  the  pot-aih,  and  the  other  -with 
lime :  that  the  faps  which  corttain  acetous  acid 
in  a  free  ftate*  contain  no  cai-bonic  acid,  neither 
free  nor  united  with  a  bafe,  but  that  both  acids 
are  often  combined  with  thefe  two  bafes  in  the 
fame  fappy  liquor;  that  all  the  faps  contain 
vegetable  matters,  which  become  coloured  in 

Vox.VIL  N  the 
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the  air,  and  by^the  effects  of  heat;  that  they 
^It  yield  ammonia  by  diftillatipn  ;  that  muriate 
and  fulphate  of  pot-afh  are  alfo  found  in  all. 

13*  It  is  eafy  to  conceive,  from  the  intereft^ 
ihg  difcoveries  of  the  two  French  chemifts,  that 
fap  is  a  very  much  compounded  liquor,  in  a 
certain  degree  comparable  with  blood>  contain- 
ing a  large  part  of  the  materials  of  plants, 
difpofed  to  form  them  all,  according  to  the 
different  places  which  it  is  deftined  to  travcrfe^ 
or  in  which  it  refides.  I  ihall  fliow  hereafter, 
that  a  portion  of  the  fubftances  which  it  holds 
in  folution,  proceed  from  the  foil  itfelf  in  which 
the  roots  are  fituated. 

E*  Species  and  Varktks, 

14.  We  are  yet  far  from  having  examined  a 
fufficient  number  of  fpecies  or  varieties  of  faps^ 
to  be  able  to  draw  general  aod  certain  con- 
clufions  with  refpect  to  their  comparative  proper* 
ties.  Hitherto  only  the  faps  of  the  ~^vine,  the 
elm,  the  birch,  the  beech,  the  oak,  and  'the 
yoke-elm,  have  been  analyzed.  The  following 
is  what  already  refults  refpefting  the  difference  of 
thofe  liquors,  according  to  the  comparative  ana- 
lyfis  that  has  been  made  of  them^ 

The  faps  of  the  oak  and  the  beech  contain  gal- 
lic acid  and  tanin ;  they  cannot  at  the  fame  time 
contain  animal  fubftance,  becaufe  this  principle 
would  precipitate  it.  Accordingly,  by  mixing 
thefe  faps  with  white  of  egg,  with  a  folution  rf 

4  glue^ 


gliid  aiid  x^p'itli  a  folution  bf  the  gluten  of  flour  iit 
,  vinegarj  Citizen  Vatuquelin  has  obtained  a  precir^ 
jpitate  of  tanned  animal:  matter.  After  having,  fe- 
parated  this  precipitate^  the  fupernatant  liquor 
contained  gallic  acid,  acetites  of  pot-aih  and  of 
lime,  and  two  extrads :  the  one  foluble  in  al- 
fcohol;-  the  other  mucilaginausy  infoluble  in  this 
liquor,  and  capable  of  being  converted  into  mu- 
cous and  oxalic  acids  by  the  nitric  acid: 

The  iaps  of  th^  birch  and  the  maple  contain 
a  fufficient  quantity  of  faecharine  matter  for  it 
'  to  be  extrafl:ed  with  advantage,  and  for  their 
forming  a  kind  of  ,vinous  liquid  by  the  fermen- 
tation which  they  are  capable  of  undergoing- 

Finally,  there  are  feveral  faps  which  contain 
a  remarkable  quantity  of  nitrate  of  pot-afli. 

It  would  be  fupeffluous  here  to  obferve,  how. 
iifeful  and  interefting  it  VfTould  be  to  analyze  the 
laps  of  different  trees  j  what  interefting  refults . 
might  be  obtained  from  this  analyfis,  for 
the  completion  of  ouf  chemical  knowledge  re- 
.  fpeding  the  vegetable  compounds,  ind  after- 
wards for  vegetable  phyfics.-     ^ 


,  .  '    '  ■      '  *        ■     .      '  •■       " 

15.  It  is  not  difficult  to  fee  that  the  ufe  of 

« 

the  fap  in  the  economy  of  nature  is  to  ferve  the 
-purpofes  of  vegetation  by  developing,  the  parts 
of  plants;  and  the  foi'mation  of  the  different 
immediate  materials  of  plants ;.  that  this  liquid 

^2  is 
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18  thcprincipal  fourcc  of  all  the  vegetable  li* 
quors,  and  even  of  their  folid  materials. 

16.  Though  it  cannot  be  faid  that  the  fapsr 
are  real  food  for  man,  thofe  which  contain  fugar 
may  to  a  certain  degree  anfwer  this  purpofe. 
They  are  ufed  for  preparing  drinks,  vinoUs^ 
ftrengthening  and  refrefliing  liquors,  which  are 
highly  efteemed  by  phyficians,  and  employed 
in  many  parts  of  Germany  in  the  treatqfipnt  of 
acute  and  febrile  difeafes,  Befides  which,  the 
ufe  which  is  made  in  North  America  of  the  fap 
of  the  juaple,  in  order  to  extraft  fugar  from 
rt,  which  affords  a  fubftitute  for  that  of  the 
African  or  American  fugar-canes,  proves  that 
we' may  at  leaft  rank  this  liquor  in  the  clafs  of 
auxiliarv  foods. 


Addition  to  the  Article  on  Sap,  relative  to  the 

exprejffed  Juice  of  Plants.  ' 

1.  We  may  rank  after  the  fap,  and  even  con- 
fider  as  a  fpecies  of  this  liquid,  that  which  is 
termed  the  juice  of  plants,  and  which  i$  ex- 
trafted,  either  for  medicinal  ufe  in  the  labora* 
tories  of  pharmacy,  or  as  a  matter  ufeful  in 
the  arts  in  fome  manufadories.  In  fa6l,  thefe 
faps,  from  whatever  plants  we  may  take  them, 
or  from  whatever  freih  vegetable  we  may  extra^ 
them,  arc  compofed  in  a  great  meafure  of  fap; 
for  by  pounding  thefe  organized  bodies  in  a 
moptar,  we  break  and  open  in  all  their  conti* 

unities 
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nuities  the  common  or  fap-veffels  ^  which  are 
filled  :with  it.  The  procefs  for  obtaining 
thein  is  extremely  fimple.  The  frefli,  green,  and 
fucculent  plants  are  chopped  fmall,  or  pound- 
ed in  a  mortar  of  marble  or  wood ;  the  latter  is 
efpecially  preferred  when  the  operation  is  to  be 
performed  upon  acid  he,rhs ;  they  are  moulded 
wkh  the  hand  intQ  a  kind  of  ball,  which  is 
forcibly  prefled,  or  they  "are  inclofed  in  a  piece  of 
litien,  which  is  tied  together,  and  afterwards  put 
into  a  prcfs ;  fometimes,  in  order  to  caufe  the 
juice  which  they  contain  to  flow  freely,  water  is 
added,  particularly  when  the  plants  are  too'dry, 
or  when  they  are  too  vifcous. 

2.  As  by  this  manipulation  we  obtain  juices 
very  much  coloured,  very  turbid,  and  much 
charged  with  the  fibrous  parenchyma  of  th^' 
pkjits,  which  the  pcftleor  the  cutting  inAruitients 
nave  lacerated  in  all  their  points,  it  is  evident 
that  thefe  juices  are  far  from  being  the  pure 
liquid  which  diftended  their  veffels.  They  not 
only  contain  fap,  but  they  are  alfo  mixed  with 
the  liquids  inclofed  in  the  proper  veffels,  the  mu* 
cilages  feparated  from  the  utricles  ahd  the  cor- 
tical layers,  with  fecula  or  fibrous  parts,  more  or 
lefs  minute,  torn  away  from  the  texture  of  the  ve- 
getable itfelf  Of  thefe  different  matters  thus  add- 
ed to  the  fap,  feme,  being  drffol  ved  in  water,  can- 
not be  feparated  from  thofe  which  belongto  thefap 
itfelf,  except  by  chemical  proceffes  more  or  lefs 
oomplicated;    others,   being  only    diffeminated 

an4 
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arid  fufpended  in  the  liquid,  and  confifting  of 
folid  molecules,  are  much  more  eafy  to  be  pre? 
cipitated  from  it. 

3.  The  feparation  of  the  latter,  which  deftroys 
the  tranfparency  and  purity  of  the  expreffed 
jxiices  of  plants,  is  efpecially  recommended  in 
the  laboratories  of  pharmacy,  in  order  to  effeft 
what  is  called  defecation :  reft  alone  is  frequently 
fuflficient  to  anfwer  this  purpofe.  When  the 
juice  is  very  fluid,  the  fibrous  particles  of  the 
fecula  approach  to  each  other,  colleft  together, 
depofit  themfelves  in  the  form  of  flakes  more 
or  lefs  green  at  the  bottom  of  the  liquid,  which 
only  requires  to  be  decanted  in  order  to  have  it 
fufficiently  pure.  This  fimple  procefs,  it  is  true, 
can  only  be  ufed  in  thofe  cafes  where  the  juice 
is  not  fufceptible  of  fpontaneous  change,  where 
it  contains  po  volatile  and  odorous  principle 
which  it  is  neceflary  to  preferve,  in  order  that 
it  niay  enjoy  all  its  medicinal  properties  :  for 
the  fpontaneous  precipitation,  and  the  complete 
depofition  of  the  fecula,  frequently  require  fe- 
veral  hours ;  and  this  time  is  fometimes  fuffir 
cient  for  an  interior  motion  or  fome  alteration 
to  eftablifli^itfelf  in  the  juices,  efpecially  when 
the  temperature  is  elevated  above  fifteen  degrees 
in  the  atmofphere. 

4.  Sometimes  filtration  through  paper  with- 
out fize  is  had  recourfe  to,  in  order  to  feparatc 
the  fecula  from  the  juices.  This  procefs  is 
pratlifed  only  for  the  moft  fluid  and  lighteft 
juices,  that  are  required  to  be  purified  quickly; 

fuch 
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fuch  as  thofe  of  houfe-leek,  purflain,  lettuce, 
fuccory,  &c.  In  other  circuniftances,  efpecially 
when  we  have  to  treat  juices  a  little  vifcid; 
jnucilaginous,  thick,  and  containing. nothing 
volatile,  as  the  juices  of  borage,  buglofe, 
pellitory,  or  nettles,  we  mix  them  with  a  lit*- 
tie  white  of  egg  and  water,  then  ftir  them; 
caufe  them  to  boil  for  a  moment,  and  filtrate 
them  when  they  have  cooled.  The  albumen,  as 
it  coagulates,  forms  a  reticular  fubftance,  which, 
in  its  afcent,  detains  and  feparates  all  the  ^ 
feculent  particles  that  troubled  the  liquid.  But 
the  heat  of  the  ebullition  gives  thiem  a  much 
deeper  colour  than  they  had  before,  and  alters 
them  fenfibly ;  fo  that  this  is  not  merely 
a  defecating,  but  an  adually  decompofing 
procefs, 

5.  There  are  fome  juices  whofe  alterability  is 
fo  great  with  refped  to  the  odorous  matter 
which  they  contain,  and  which  it  is  neceflary 
to  preferve  for  the  medicinal  ufe  for  which  tjiey 
aredeftined^  that  we  have  been  obliged  to  feek  ^ 
means  of  feparating  the  fectila  with  fufficient  ce-^ 
lerity  not  to  leave  them  time  to  become  altered, 
anid  gentle  enough  not  to  change  or  affeft  their 
intimate  nature.  Such  is  the  procefsjemployed  for 
defecating  the  juices  of  creffes,  cochlearia,  bec^^ 
cabenga,  and  all  the  antifcorbutic  juices  which 
haye  an  acrid  and  pungent  odour.  It  coiififts 
in  putting  them  into  a  matrafs  or  bottle,  the  ^ 
tnouth  of  which  is  covered  Avith  a  piece  of  wet 
parchment  perforated  with  feveral  punctures  with 

a  pin, 
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$1  pin,  plunging  this  bottle  into  anolhet  ^effel 
$lled  with  boiling  water,  and  fufFering  it  to  re- 
^  jhain  for  fome  minutes  in  this  bath ;  we  foon 
fee  its  fecula  coiled  in  coticrete  flakes,  which 
gradually  depofit  themfelves  at  the  bottom; 
we  then  filtrate  th^  liquid,  which  is  found  to 
have  loft  toothing  of  its  fnlell  or  of  its  proper* 
ties.  This  procefs  is  founded  iipon  the  nMure 
of  the  fecula,  which  appears  to  approach  to 
that  of  albumen  or  glutinous- matter,  and/ as 
fuch  to  be  coagulated  by  the  ad  ion  of  the  fire, 
and  afterwards  ceafe  to  be  capable  of  being  fuf^ 
pcnded  in  the  liquid • 

Laftly,    another    means    is    fometime$    tm^ 
ployed,    in  order   to   defecate    the  juices   of 
plants,  by  adding  to  them  vegetable  acids,  lemon* 
juice,  vinegar,  fometimes  even  wine,  and  efpe- 
eially  white  wine  ;  this  praftice  is  efpecially  re- 
commended in  fome  foreign  difpenfaries.  Indeed, 
it  is  only  propofed  for  the  antifcorbutic  juices, 
with  which  we  thus  join  a  fubftance  that  can 
only  augment  their  energy,  and  add  to  their  me- 
dicinal virtues;  it  is  alfo  founded  upon  the  al- 
buminous and  coagulable  property  of  the  fe- 
culent matter.     It  is  very  evident  that  if  thefe 
juices  contain  glutinous  matter,  this  principle- 
muft  rjemain  in  part  diflblved  in  the  defecating 
acid. 
7,  The.piirified  or  depurated  juices  of  plants 
/  have  great  analogy  with  fap ;  like  it,  they  fre- 
'      quently  contain  a  free  acid,  and  almoft  always 
^     aoetites,  either  of  pot-a/h,  or  of  lime ;  like  it, 

they 
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they  arc  coloured  by  the  aiSion  of  the  fire  and 
the  air ;  like  it,  they  precipitate  coloured  HakH 
by  the  addition  of  oxigenated  muriatic  acid; 
like  it,  finally,  they  yield  by  evaporation,  red 
or  brown  €xtra6live  matters.  They,  however^ 
differ  from  it  in  the  circumftan<!e  that  faccha- 
rine  matter  is  rarely  found  in  thfcm,  and  never 
tanjn  or  gallic  acid.  In  general,  the  two  lattel* 
materials  are  only  met  with  in  the  faps  of  the 
trees  ;  they  have  the  moft  intimate  relation  with 
the  ligneous  fubftance;  they  conftitute  either  the 
jfource  or  the  depofitary  of  this  folid  fabftance. 
The  juices  of  plants  differ  alfo  from  fap  in  the 
circumftance  that  we  frequently  find  in  thehi  a 
greater  or  lefs  quantity  of  gummy  mucilage 
which  exifts  but  very  rarely  of  never  in  the  lat- 
ter; and  we  fee  that  thefe  differences  depend 
either  upon  thofe  of  the  youngj  fui*ulen,t,  her- 
baceous plants,  from  which  the  juice$  are  ex* 
preflTed,  or  upon  the  manner  itfelf  that  is  em- 
ployed for  obtaining  them,  the  violent  prefTurc 
Twhicb  is  pra6lifed.  Citizen  Vauquelin  has  lately 
found  the  makte  of  lime  to  exift  in  confider- 
able  abundance  in  the.  juices  of  the  houfe- 
leek  (fempen-ivum  teSorum)-,  and  of  feveral 
{fiecies  of  Jedum.  ,  '• 

8.  In  a  chemical  point  of  ^iew,  the  expreffed 
juices  belong  much  more  nearly  than  the  faps  to 
the  hiftory  of  the  cxtra6l,  or  extra61ive  in  ge- 
neral, When  we  evaporate  the  fcJrmer  liquids 
by  the  a6tion  of  the. fire,  in  orders  to  obtain 
what  are  termed  w/pf /fa ted  juk^Sy  inch  bs  the 

juice 
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juice  of  borage,  of  the  elaterium  or  wild  goyrd, 
the  juice^  of  the  acacia,  that  of  hypociftus,  of 
(loeSy  opium,  &c.  we  a6lually  prepare  a  kind  of 
pxtrads  or  extradite  mixtures,  confiderably  re- 
fembliug  thofe  that  are  obtained  by  the  aftion 
of  watpr  upon  the  dry  veget?ible  fubftances.  I 
ihall  fpeak  of  them  again  under  this  relation  in 
pne  of  the  fubfequent  articles. 


Articli;  V. 

Of  the  feco)id  of  the  immediate  Materials  oj 
Vegetables^  of  the  ^fucuSj  or  the  Mucilage^ 
^nd  Gums. 

A.     Seat. 

1.  MUGtJS,  mucous  fiibftance,  or  mucilage, 
fo  eafily  diftinguifhable  by  its  vifcofity,  its  thick 
and  gluey  confidence^  its  faint  or  infipid  taft? 
is  found  in  many  vegetable  parts  different  fronj 
each  other :  it  is  one  of  the  mod  diffufed  6f  the- 
immediate  materials  of  vegetables,  and  w^iich 
the  work  of  vegetation  feems  to  form  the  moft 
eafily  and  frequently.     It  is  known  in  all  th^ 
organs  of  plants,  when  by  pounding  them  their 
particles  adhere  to  one  another  as  it  were,    in 
a  pulp,  when  all  the  fubfl:ances  that  are  brought--- 
into  contaft  with  them,-^ick  and  adhere  to  them, 
when  they  join  with  this  firft  property  an  infi*^ 
pidity,  or  faint  tafte  more  or  lefs  peculiar,  and 
an  inodorous  quality. 

2-  It^ 
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2.  It  IS*  found  in  a  great  many  rootSj  fuch  as 
thpfe  gf  the  mallows,  confolidaj^  tJie  lily,  &c.  an4 
in  general  in  thofe  of  young  plants,  in  fuch  a^ 
do  not  naturally  become  ligneous,  or  thofe 
wliich  only  become  fo  very  late.  It  exifts  in 
the  ftalks,  and  efpecially  under  the  epidermis^ 
and  between  the  laft  cortical  layers,  which  it 
ijnotfteus,^  jthrough  which  it  frequently  form^ 
itfelfa  vent,  in  order  to  run  out,  as  we  fa  often 
Ipe  in  the  fruit-trees,  efpecially  in  thofe  that 
produce  ftone-fruits.  I^  is  alfo  found  in  the 
leaves  of  ^  great  number  of  vegetables,  a.lmoft 
^t  all  periods  of  vp'getation,  and  in  all  toward^ 
the  commencement  of  their  opening  and  uur 
folding  themfelves.  This  we  ipay  afcertain  at 
this  period,  bycrulliing  between  the  fingers  the 
.delicate  texture  of  the  leaves,  which  ftrongly 
-adheres  to  the  fkin ;  if  frequently  accompapies 
die  pulpy  or  parenchymatous  texture  of  the 
fruits,  always  the  integuments  of  the  feeds, 
ibmetimes  the  exterior,  fometimes  the  inte- 
rior. Before  the  cotyledons .  are  formed,  and 
have  become  dry  and  farinaeeous,  they  exjft 
under  the  gelatinous,  tranfparent,  and.yifcous 
form  of  a  mucilaginous  fubftance.    ,s 

3*  Very  frequently  the  mucus  is  ii^timately 
mixed,  or  even  combined. with  fome  otl^er  im- 
mediate principles,  of  vegetables,  efpecially  with 
fugar  and  the  acids,  as.  we  .find  to.  be  the 
cafe  in  moil  of  the  fruits  from  which  the  juice 
is  eafily  extrafted ;.  foraetimes  with  the  amila- 
teous^  fecula  or    ftarch,    with  the    fi;[ced  oils, 

With 
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with  the  refills,  or  the  gum-refins.  When  it  is 
alone  and  infulated,  it  frequently  forms  a  teal 
,  plethora  in  the  different  organs  of  the  vege- 
tables, and  particularly  between  the  external 
lamina?  of  tlae  cortical  layers  below  th6  epi- 
dermis, efpecially  towards  the  extremities  of  the 
branches,  of  the  petioles,  of  the  peduncules  of 
the  flowers  and  fruit ;  it  is  moft  frequently  at 
thofe  points  where  there  are  a  great  number  of 
interruptions  and'fiffures  in  the  continuity  of 
the  epidermis,  that  the  mucus  iliues  and  run» 
out  on  the  fuiface  of  trees,  which  frequently 
contain  a  large  quantity  of  it. 


B»   Extraflion, 


1 1 


4.  When  the  fuper-abundanceof  the  muc0usj 
juice  violently  diftends  the  veflels  of  trees  (for 
the  fame  phenomenon  is  not  obferved  in  the 
herbaceous  plants)  thofe  veffels  become  ruptured^ 
and  the  mucilage,  more  or  lefs  thick,  vifCous,  and 
gluey,  iffues  in.drops  which  fpeedily  dry  in  the 
air.  Then  the  furface  of  thefe  trees,  ^nd  efpe-: 
cially  the  points  of  the  infertionof  the  branches^ 
the  twigs,  the  petioles,  .the  leaves,  the  peduncles, 
the  fruits,  and  the  fiffures  which  are  fometime» 
formed  upon  them,  become  covered  with  thefe 
drops  of  mucus,  which. gradually  accumulating 
and  drying  in  the  air,  give  rife  to  tears,  tr^nf- 
parent  round  irregular  bodies,  fometimes.to  fta- 
la^iform  elongations,    to  a  kiiul  of  blades  or 

3  ribbands, 
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ribbands,  fmooth  or  ftriated,  white,  yellowifli, 
reddifli  or  brown,  which  are  known  and  collefted 
by    the  name  of  gums.      Thus  the  traveller, 
who  journeys  through  the  interior  of  Africa,- 
jfiiids  every  where  in  his  courfe  the  tears  of  the 
gum  Arabic,  which  hang  from    the  twigs  of 
the  acacia,  or  mimofa  nilotica,  which  grows  in 
abundance  in  thofe  countries.     Thus  in  our  or- 
chards and  gardens,'  the  apricot,  the  peach,  the 
plumb,   the   cherry,  the  almond-trees  becomp 
covered  at  the  beginning  of  the  fummer  with 
gummy  tears,   which  are  feparated  from  tbem^ 
and  are  known  in  commerce  by  the  name  of 
gum  of  the  country  (gummi  nojiras). 

5.  When  the  gummiferous  trees,  efpecially 
the  old,  are  furcharged  with  this  mucous  fub- 
ftance  which  fwells  their  veffels,  longitudinal 
orifices,  in  the  direftion  of  the  axis  of  the  trees, 

'  atefometimes  made  in  their  bark  with  fuccefs,- 
for  their  prefervation  and  health.  In  this  cafe, 
the  gummy  juice  iffues  out  more  or  lefs  abun* 
dantly  by  thefe  incifions,  and  may  be  collefted 
in  large  quantities.  As  nature  fumiihes  it  in 
fufficient  abundance  for  all  the  ufes  to  which 
this  fubftance  is  appropi  iated,  this  operation  is 
not  performed  for  the  purpofe  of  obtaining  it, 
but  merely  for  the  relief  of  the  trees. 

6.  When  the  mucus,  in  the  form  of  u  thick 
andTifcous  liquid,  is  intimately  or  profoundly 
inclofed  in  the  organs  of  vegetables,  as  in  the 
roots,-  &c  when  it  is  applied  in  dry  and  polifhed 
layers  to  the  furface  of  the  fliining  or  gloffy 

feeds, 
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feeds,  fuch  as  thofe  of  flax ;  when  it  exifts  in 
thin,  but  not  dry  layers,    under- this  integu- 
ment of  the  feeds,  as  in  all  thofe  of  the  cucur- 
hitaceous  plants,  the  pippin-fruits,  the  quince, 
&C;  we  can  neither  extra61;  it  by  trituration  noi 
by  preffure.     In  this  cafe  we  dilute  or  eveu 
difiblVe  it  with  the  aid  of  hot  or  boiling  water; 
and  in  this  ftate  it  is  more  efpecially  called  muciU 
age.    Thus  the  juices  of  fome  young  mucous  and 
gluey   leaves,    when  they  have  been   cruflied 
and  reduced  into  a    pulp,    efpecially  fuch  as- 
thofe  of  borage,   of  buglofs,   of  fcabiofa,   &c; 
cannot  eafily   run  out,  without    water   bein 
added  previous  to  their  cxpreffion,  on  accoun 
of  the  large  quantity  of  mucilage  which  accom 
panics  their  fap,  -and  which  we  are  obliged 
cxtra6l  together  with  it.  .        / 

7.  The  mucilage  frequently  being  combiner i 

-with  a  vegetable  acid,  and  diffolved  or  renderec^:^ 
fluid  by  this  acid,  runs  out  together  with  it,  ant 
affords  a  four  juice,  poffeflrmg  a  greater  or  lef 
degree  of  vifcofity.     Such  are  the  juices  of  th- 
lemon,tlie  orange,  the  currant,  the  ftrawberrj"=- 
the  rafpberry,  the  cherry,  the  plumb,  the  peacl 
the  apple,  the  barberry,  the  fervlce,  the  grap( 
&c.  &c.  we  unite  their  two  conftituentanaterialf 
llill  more  intimately  together,  prevent  their  fep; 
ration,  and  impede  their  alteration,  bydiffolvinj 
in  them  afufficient  quantity  of  fugar,  as  is  doi 
in  the  preparations  known  by  the  name  of  co^ 
ferves.     But  if,  inftefkl  of  following  this  prat 
tice,  we  leave  thefe  juices  to  themfelves  afte^^ 

havin 
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having  extrafted  them  from  the  fruits,  at  the 
end  of  fome  hours,  and  efpecially  with  the  con-* 
laft  of  the  air,  they  depofit  the  mucilage  which 
they  contain  in  a  gelatinous  form  ;  we  may  fe- 
parate  them  by  placing  thefe  liquids  which  have 
become  thick  by  depofition,  upon  a  clofe  and  fine 
fieve,  which  fuffers  the  more  liquid  acid  part 
gradually  to  run  out,  and  detains  the  mucous 
juice.  This  is  Waflied  with  a  little  pure  water, 
.  in  order  to  feparate  the  portion  of  acid  which 
it  ftill  contains.  Frequently  it  retains  a  fmall 
quantity  of  colouring  matter,  which  gives  it 
a  yellowifl),  fawn,  or  rofe-coloured  tinge.  By 
drying,  it  affumes  more  colour,  diminifhes  in  "its 
volume,  prefer ves  its  tranfparence,  and  becomes 
dry  and  brittle  like  a  real  gum. 

8.  There  are  fome  cafes  in  which  the  mucus 
accompanies  the  oils ;  thofe  that  are  termed 
ifixed  are  particularly  impregnated  with  it :  it 
then  forms  what  Scheele  terms  the  mild  pinnciple 
of  the  oils.  It  is  not  feparated  from  them  with- 
out much  difficulty;  fometimes  it  is  fponta- 
neouily  precipitated  from  them  by  reft,  and  pre- 
fents  itfelf  at  the  bottom  of  thefe  liquids  as 
a  flaky  depofition.  It  always  impedes  their  com- 
buftibility,  and  contributes  to  form  the  knobs 
on  the  wicks  of  lamps ;  a  more  or  Icfs  abundant 
portion  of  it  is  depofited  when  we  heat  thefe  oils, 
and  a  fort  of  precipitate  is  formed,  which  im- 
pairs their  tranfparency,  and  renders  them  vif- 
i*ld.  It  is  alfo  feparated  from  thefe  inflammable 
l)odies  by  the  aftion  of  fcveral  re- agents,  and 

efpecially 
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cfpecially  by  that  of  the  metallic  oxides,  af 
Scheele  has  obferved,  atid  as  I  fhall  Ihow  in  the 
hiftory  of  the  fixed  oils. 


C  Phjifical  Properties* 

9.  The  mucus  exifts  in  three  principal  ilateSt 
either  in  or  out  of  the  vegetables.  It  is  folid 
or  concrete  and  friable,  and  in  fragments  or 
pieces  ^  more  or  lefs  large  ;  it  is  almoft  always 
fpheroidal  on  the  outiide  of  the  trees ;  it  is  ci^ 
ther  fprinkled  in  the  form  of  powder,  or  fpread 
in  thin  layers  upon  the  furface  of  a  great  num- 
ber of  feeds:  laftly,:  it  is  in  the-ftate  of  a 
vifcid,  gluey,  thick  liquid  in  the  roots,'  the 
It^lks,  the  internal  part  of  t|ie  feeds.  Its  liquid 
ftate  varies  greatly  in  denfity,  according  to 
a  multitude  of  circumftances,  which  tend  td 
thicken  or  to  diffolve  it,  efpecially  according  to 
the  drynefs  or  moifture  of  the  weather^  accord- 
ing to  the  proportion  of  water  whith  the  plants 
are  capable  of  abforbing. 

10.  The  vifcid  nature  of^  the  foft  mucous 
fubftance,  the  kind  of  glutinous  or  agglutinate 
ing  confidence  which  it  pofleffes  without  being 
elaftic,  the  tendency  to  adhere  which  fublifis 
between  its  own  particles,  and  communis 
cates  itfelf  to  the  different  furfaces  betjw^een 
which  it  is  glaced,  joined  with  the  brittle  and 
pulverizable  property  which  it  poffelfes  when 
fufficiently  dry  and  gummy,  prove  that  it  owes 
the  firft  of  thofe  chara6lers  to  the  adhefion 

which 
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which  its  particles  contraft  with  water,  and  their 
attradion  for  this  liquid. 

IJ.  Mucus  when  very  pure  is  colourlefs. 
It  is  clear  and  tranfparent  like  water.  It  never 
becomes  coloured,  except  in  confequence  of  its 
Jiaying  undergone  a  firff  degree  of  alteration 
in  its  intimate  compofition,  or  being  mixed 
witli  fome  foreign  fubftance  of  a  colouring  na- 
ture.  It  has.  no  .tafte  properly  fo^ called,  it  is 
only  fweetiflx  and  infipid.  Every  tafte^befides 
this,  whether  aftringent  or  faccharine,  or  bitter, 
proceeds  from  fome  foreign  fubftance  affociated 
\^'ith  it.  It  is  aifo  perfectly  inodorous  :  when, 
reduced  into  powder  or  into  vapour  by  the  means 
x>f  boiling  water,  it^is  introduced  into  the 
noftrils,  it  excites  onij^a  very  flight  impreflion, 
which  would  fcarcely  be  fufficient  to  apprize  us 
of  its  prefence  without  the  aid  of  the  other  fenfes, 
of  the  fight  or  the  touch.  Its  fpecific  gravity, 
from  the  purett  to  the  moft  mixed  gum,  is  to 
that  of  water,  as  13,161^  or  14,817  to  10,000. 

D._  Chemical  Properties^ 

12.  Mucus,  expofed  dry  or  in  the  ftate  of 
gum,  to  an  open  fire,  or  with  the  conta6l  of  the 
ail*,  is  fufed,  fwells,  becomes  yellow,  red,  and 
brown ;  is  reduced  to  coal,  augmenting  greatly 
in  its  volume,  and  exhales  fucceflively,  during 
this  alteration,  an  aqueous  vapour,  a  more  denfe 
fmoice  of  a  pungent  four  fmell,  which  is 
not  unpleafantj   it  produces  only  fome   light 

VoL.VIL  O  flames: 


154-  SAP    OF   VEGETABLE*. 

iflames ;  at  the  termination  of  this  a6litJn  it 
leaves  a  light  and  very  voluminous  coal.  Whenr 
diftilled  in  an  apparatus  properly  difpofed 
and  provided  with  pneumato- chemical  tubes,  it 
affords  water*  a  reddifli  acid  liquor,  fome  drop& 
of  brown  oil,  carbonic  acid  gas,  a  little  car* 
Wnated  hidrogen  gas,  and  a  feoal  much  more 
"bulky  and  of  a  different  form  from  tlie  gum, 
bf  a  fingle  piece  when  this  has  been  intro- 
duced in  powder  or  in  fmall  fragments  inta 
the  crucible.  The  water  difehgaged  has  beea 
trompofed  in  a  dire6l  way  by  the  combination 
of  the  hidrogen  and  the  oxigen  of  thie  gum^ 
and  T\^s  not  contained  in  this  body.  The 
oil,  which  is  in  very  fmall  quantity,  is  the  pro- 
du6l  of  a  portion  of  carbon  and .  hidrdgen, 
linited  and  fubli4ned  together;  the  carboD^ic 
acid  gas  proceeds  from  a  portion  of  the  carbon 
burned  feparately  by  the  oxigen  at  a  high  tem- 
perature, and  perhaps  even  from  a  part  of  the 
water  already  fbrmed,  decompofcd  by  the  car- 
bon, fet  free,  and  brought  to  a  red  heat :  which 
feems  to  be  proved  by  the  carbonated  hidrogen 
gas  M'hich  accompanies  it,  and  which,  like  the  firfl 
gas,  is  not  developed,  but  at  lafl,  and  when  the 
a6lion  of  the  fire  is  the  flrougefl.  The  coal,  which 
forms  about  a  fifth  part  of  the  gum,  and  which 
remains  in  the  retort,  is  light,  porous,,  eafy  to  he 
burned;  it  yields  tut  veny  little  aflies,  in  which* 
are  found  fome  traces  of  pot-aih,  a  fmall  quan- 
tity of  carbonate,  and  of  phofphate  of  Ikhe. 

13.  With  refpe6l  to  the  acid,  one  of  the  new 
'         ^  -  '  .  and 
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knd  moft  remarkable  prddufts  of  the  decompo- 
fition  of  mucus,  it  is   a  compound  formed  at 
the  expenfe  of  a  portion  of  the  carbon,  the  hi- 
drogen,  and  the  oxigen  of  the  gum ;  a  com- 
pound which  was  not  contained  in  this  natural 
infipid  produ6^,  that  does  not  redden  the  bhie 
colours.     This  acid  is  a  creation  of  the  fire. 
As  it  will  feveral  times  prefent  itfelf  in  the  ex- 
amination of  the  immediate  materials   of  ve-. 
getables,    and-  a$   it   is   not  otherwife  found 
amongfl:  the  natural  produ6ls  of  plants,  it  is  ne- ' 
ceffary  .here  to  explain  what  is  known  of  its 
properties  or  chara6lers.     The  firft  chemifts  who 
have  mentioned  it  knew  it  only  by  the  name  of 
ipirit,    or  acid  phlegm  of  gum ;   and   Citizep. 
Guy  tori  termed  it  firupous  acid,  becaufe  it  is  alfp 
a  product  of  the  diftillation  of  fyrup,  and  as  he 
had  obtained  it  in  confiderable  abundance  from 
diftilled  fugar.     Laftly,  in  order  to  generalize 
its  nature,,  its  formation,  and  its  origin,  it  ha^ 
been  termed  pyromucous  acid.     He  has  not  yet 
iludied  all  its  combinations  :  however,  what  haS' 
already  been  collefted  refpedling  its  propertied 
is  fufficient  to  diftinguiih  and  char^fteri2;e  it. 
Chemifts  have  erroneoufly  believed  it  to  exift 
ready  formed  in  the  gums  ;  they  have  admitted 
it  in  a  faponaceous  combinatipii  with  oil,  and 
i>everthelefs  there  exifts  as  little  oil  as  acid 
ready  farmed  in  thefe  vegetable  compounds. 

14'.  The  pyromucous  acid  is  always  liquid ; 
it  is  neither  more  nor  lefs  volatile*  than  WAt^r ; 

0  2  it 
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it  does  not  abandon  it'  when  it  is  diftilled ;  we 
can  neither  obtain  it  in  the  gafeous  nor  in  the 
folid  form.     It  has  a  pungent,  four,  and  em- 
pyreumatic   tafte;   it  has    a   fmell   analogous 
to  that,  of  radiflies,    or   of  roafted  bitter  al- 
monds :  in  this  refpe6l  it  in  fome  meafure  re-** 
fembles  the  pruflic  acid.    At  a  high  temperature 
it  is  decompofed  into  carbonic  acid  and  water; 
it  always  leaves  a  coaly  ftain  when  it  is  diftilled 
in  a  retort.     When  we  expofe  it  to  the  froft,  it 
becomes  concentrated  on  account  of  the  portion 
of  water  which  feparates  from  it.     It  produces 
Upon  the  fkin  an   orange-coloured  or  reddifli 
fiain,  which  difappears  only  with  the  cuticle. 
With  lime  it  forms  a  calcareous  pyromucite  of 
confiderable  folubility.     Its  faline  combinations 
are  not  known  ;   we  only  know  that  they  differ 
from  all   the   others.     It  difengages  the   car- 
bonic acid  from  all  its   bafes,  and  produces  a 
lively  effervefcence  with  all  the  carbonates.    It 
attacks  neither  platina,  nor  gold,  nor  filver,  nor 
mercury ;  it^Corrodes  and  oxides  copper,  iron, 
lead,  and  tin ;  it  cryflallizes  Avith  the  oxide  of 
lead  and  the  oxide  of  iron.  The  order  of  its  elec- 
tive attractions,   according  to  Citizen  Guyton^ 
is  the  following :   pot-afh,  foda,  barites,   lime^ 
magnefia,  ammonia,  alumine,   the  metallic  ox — - 
ides,  water  and  alcohol.     We  fee  from  this  fliort:^ 
expofition,  that  the  properties  of  this  pyromu— -^ 
cous  acid  are  as  yet  fcarcely  known,  and  that:^ 
what  has  been  determined  concerning  them   i^ 

merely^ 
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merely  fufficient  to  iliow  that  it  differs  from  all 
thofe  that  have  hitherto  been  difcovered ;  no  ufe 
is  made  of  it        . 

15.  The  gums  are  abfolutely  inalterable  by  the 
air;  the  mucilage  only  thickens  and  becomes 
gummy.  Water  eafily  diffolves  the  mucus,  which 
gives  it  a  great  degree  of  vifcidity,  as  every 
one  knows.  Heat  greatly  aids  the  aftion  of 
the  water,  and  enables  it  to  diffolve-mbre  quickly 
a  larger  quantity  of  gum  ;  when  too  ftrong  or 
too  long  continued  it  evaporates  it,  and  at  laft 
reduces  the  mucilage  to  the  dry  and  gummy 
ilate.  Mucus  diffolved  in  Avater  is  not  altered  ; 
of  all  the  immediate  materials  it  is  that  which 
moft  refifts  fpontaneous  alteratidn. 

16.  The  weak  or  diluted  acids  only  diifolve 
mucus  without  alteration.  The  concentrated 
fulphuric  acid,  by  its  fpontaneous  a6lion  upon 

this  body,  decompofes  it,  converts  it  into  water 
without  itfelf  experiencing  any  change.  It  thus 
fets  its  carbon  free,  and  changes  part  of  it 
into  acetous  acid.  The  fame  is  the  cafe  with 
the  muriatic  acid,  Avhich  reduces,  it  to  coal  in 
the  courfe  of. time.  The;  oxigenated  muriatic 
acid  acidifies  it ;  but  it  is  the  nitric  acid  that 
afts  the  moft  powerfully  upon  it. 

17.  The  nitric  acid,  (lightly  heated  in  the 
proportion  of  two  parts  upon  one  of  mucus,  till 
a  fmall  quantity  of  nitrous  gas  and  of  carbonic 
acid  is  difengaged,  afterwards  throws  dx)wn  by 
the  cooling  of  the  whole  liquid  and  diflblved 
mafs,  a  white,  (lightly  acid  powder,  which 
Scheele  has  called  acid  of  fugar  of  milk,  the 
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fachlaftic  acid  of  the  methodical  nomenclature, 
as  it  has  been  efp^cially  obtained' with  the  fugar 
of  mill^.  As  it  is  not  peculiar  to  the  latter  fub- 
ftance,  and  as  it  is  prepared  with  all  the  muci^ 
lages,  I  term  it  mucous  acid. 

It  is  in  the  form  of  a  white  powder,  a  little 
granulated,  of  a  (lightly  four  tafte ;  it  is  de- 
compofed  by  the  afl^ion  of  fire,  yields  an  acid 
phlegm  which  cryftallizes  in  needles  by  reft,  a 
fmall  quantity  of  oil  of  a  blood-red  colour,  acrid 
and  cauftic,  carbonic  acid  gas,  and  carbonated 
hidrogen  gas  :  it  leaves  a  great  deal  of  coal ;  a 
part  appears  to  fublime  in  brown  needles  or 
plates  of  a  fmell  analogous  to  that  of  the 

benzoic  acid,  or  perhaps  it  alfo  forms  an  acid 
modified  differently  from  what  it  was  at  firft, 
as  the  tartareous  acid  alfo  does. 

This  pulverulent  mucous  ^id  has  very  little 
folubility  in  water,  and  that  liquid,  when  boil- 
ing, hardly  takes  up  from  it  more  than  two  or 
three  hundredths  of  its  weight ;  boiling  water 
does  not  take  up  one  half  more,  and  neverthelefe 
it  is  depofited  by  ct)oHng  in  brilliant  filaments 
whfch  become  white  in  the  air.  At  the  .heat  of 
boiling  water  it  decompofes  the  carbonates.  It 
forms  with  pot-afli  a  fait  foluble  in  eight  patts 
of  hot  Avater,  cryftallizable  by  refrigeration. 
The  mucite  of  foda  is  equally  cryftallizable, 
and  requires  only  five  parts  of  water  to  difTolve 
it:  thefe  twdfalts  are  much  more  foluble  by 
in  excefs  of  their  acid  or  of  their  bafes.  The 
mucite  of  ammonia  is  little  known  ;  it  lofes  its 
bafe  by  the  9^ion  of  heat.     We  do  not  yet 
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Icnow  the  combination  of  the  mucous  acid 
with  the  other  bafes ;  we  only  know  that  thd 
mucites  of  barites  of  lime  and  of  mas:ne(ia  are 
nearly  infolubJe.  Tliis  acid  decompofes  the  ni- 
trate and  the  muriate  of  lime,  as  well  as  the  mu- 
riate of  baritesL 

The  mucous  acid  afts  but  very  feebly  upon  the 

metals ;  it  appears  to  form  with  their  oxides  falts 
of  little  folubility.  It  precipitates  the  nitrates 
-of  filver,  of  lead,  and  of  mercury. 

The  compofition  and  the  proportions  of  its 
|>rinciple.s  have  not  yet  been  determined  ;  we 
only  perceive  that  it  contains  a  large  quantity  of 
carbon';  and  that  in  proportion  as  it  is  formed 
by  the  change  of  the  equilibrium  of  the  com- 
ponent pai'ts  of  the  gums  that  yield  the  moft 
of  it,  a  change  effetted  by  the  aftion  of  the 
nitric  acid,  the  remaining  part  of  this  body  is 
fenfibly  lefs  carbonated-.  Citizen  Vauquelin  and 
myfelf  have  found,  in  our  experiments  upon 
this  objed,  that  100  parts  of  gum  yield  i'rom 
0,14  to  0,26  of  mucous  acid;  that  the  nitric? 
acid  does  not  change  the  nature  of  this  acid ; 
that  we  may  caufe  it  to  boil  for  a  long  time 
without  its  bjeing  altered ;  that  it  is  depofited 
aftef  cooling  in  the  coni^ant  form  of  a  white 
powder.  None  of  our  experiments  have 
ihown  us,  as  Mr.  Hermftaedt  has  fuppofed,  that 
this  acid  is  an  oxalate  of  lime  combined  with  a 
fatty  matter:  all  pur  refearches,  on  the  cour 
trafy,  have  fhown  us,  that  it  is  a  particular  aci4 
formed  in  the  firft  period  of  the  action  of  the 
nitric  Acid  upon  the  infipid  gummy  and  muci- 
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laginous  vegetable  fubftances.     According  to 
this,  it  is  very  evident  that  the  name  of  fach* 

laftic  acid  does  not  fuit  it. 

18-  With  refpe6l  to  the  nitric  acid,  after  its 
firft  re-a6lion  upon  the  mucus  has  converted  it 
in  part  into  the  acid,  which  I  have  juft  de- 
fcribed,  if  we  examine  the  liquor,  we  find  that 
it  contains  afecond  acid,  entirely  different  from 
the  firft,  of  a  denfe  liquid  confiftence,  very  four, 
very  foluble,  which  Scheele  firft  obferved  to  be 
formed  by  the  a6lion  of  the  nitric  acid,  and 
which  he  termed  malic  acid.  This  lecond  acid, 
which  holds  the  middle  place,  with  refpe6lto  the 
period  of  its  formation,  between  the  mucous  and 
the  oxalic,  does  not  exift  but  when  the  nitric  acid 
has  not  been  boiled  for  a  long  time,  or  when  it 
has  not  been  employed  in  a  large  quantity, 
or  too  much  concentrated  upon  the  gum.  It  is 
qot  certainly  obtained,  except  after  the  firft  ef- 
fervefcence  which  1  have  indicated :  it  exifts 
alfo  in  the  mother  water  of  the  oxalic  acid.  It 
is  eafily  converted  into  Jhe  latter  acid,  by  the 
fucceffive  adion  of  the  nitric  acid.  Citizen 
Vauquelin  and  myfelf  had  at  firft  believed  that 
this  acid  was  different  from  the  malic:  I  propofe 
to  term  it  the  oxalous  acid,  becaufe  it  precedes 
'  the  oxalic  acid  in  its  formation,  and  as  it  ap- 
pears to  me  to  differ  from  it  only  by  a  little  more 
combuftible  matter,  and  efpecially  carbon,  in 
its  radical.  The  following  are  the  chara6leriftic 
properties  which  we  have  found  in  it.  Its  tafte 
has  niuch  analogy  with  that  of  lemon  juice  j  it 
has  no  colour,  but  it  e^iiljf  becomes  red  and 

brown 
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brown  by  the  progrefs  of  evaporation.     It  is 
caiily  decompofed  and  reduced  into  coal  by  the 
a^ion  of  the  fire.     It  is  very  fohible  iii  water, 
and  cannot  aflume  the  folid  and  cryftalline  form. 
It  eafily  diffolves     in   alcohol,   and   docs  not 
cryftallize    even    by    the  evaporation    of  this 
volatile  folvent.      It  precipitates    linie-watert 
and  forms  with  it  a  calcareous   fait,  foluble  in 
an  excefs  of  its  acid,  a  proj?erty  M'bich  already 
diftinguilhes  it  from  the  oxalic  acid,    the  com- 
bination of  which  with  lime  does  not  diffolve  in 
its  own  acid.     This  earthy  fait  diffolves  abun4- 
antly  in  boiling  water,  forms  a  folution  of  a 
reddifli-brown   colour,    which   precipitates  by 
cooling  in  the  form  of  du6lile,  and  as  it  were 
refmous  flakes  ;  thefe  flakes,  again  become  brit- 
tle by  deficcation.     With  barites  it  conftitutes 
a  fait  that  has  little  folubility,  except  in  its  own 
acid.     Thefe  falts   are  decompofed  by  the  ful- 
phuric  acid.     The  oxalic  acid  itfelf  alfo  decom- 
pofes  the  calcareous  fait  defcribed,  a  proof  that 
the   acid  indicated  is  very  different  from  the 
firft.     One  of. its  moft  diftinft  and  moft  remark- 
able properties  is,  that  the  nitric  acid  and  the 
oxigenated   muriatic  acid   fpeedily  convert  it 
into   oxalic  acid.     In  this  converfion   nitrous 
gas  and  carbonic  acid  are  difengaged  :  it  takes 
place  when  we  continue  to  heat  nitric   acid 
upon  the  gum.     By  this  we  fee  that  its  foima- 
tion  preceding  that  of  the  oxalic  acid,  and  this 
fucceeding  it  only  by  the  fixation  of  a  larger 
proportion  of  oxigen,   it  is  to  the  oxalic  acid 

nearly 
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yearly  what  the  fulphureous  g.ctd  is  to  the  ful- 
phuric,  excepting  that  it  lofes  alfo  a  portion  of 
its  radical.  But  by  comparing  thefe  properties 
with  thofe  of  the  malic  acid,  we  found  it  to  be 
perfedly  identical  with  that  acid. 

19.  What  is  mod  fingular  and  moft' remark- 
able in  the  formation  of  the  mucous  and  the 
malic  acids,  in  gum  treated  by  the  nitric  acid, 
is  their  ahnoft  fimultaneous  creation.  In  faiSi:,  it 
is  very  difficult  to  conceive  why  the  nature  of 
this  body  is  not  equally  changed  throughout 
the  whole  of  its  mafs;  why  a  part  becomes 
mucous  acid,  and  another  part  malic  acid  at 
the  fame  time;  why  it  thus  divides  itfelf  into 
two  different  fubftances,  and  by  what  afloniili^ 
ing  mechanifm,  by  what  complicated  attraction 
thefe  two  compounds  are  formed  at  the  fame 
time.  For  the  reft,  this  chara6ler  of  being  di- 
vided into  two,  and  fometimes  three  produds, 
is  found  in  moft  of  the  organic  materials  altered 
or  decomp6fed  by  any  re-agent,  by  whatever 
caufe  this  may  be.  From  100  parts  of  gum 
Arabic  we  have  generally  obtained  0,24  of  malic 
acid. 

20.  When,  inftead  of  ftopping  the  adion  of  the 
nitric  acid  after  the  firft  effervefcence,  or  at  the 
period  when  the  malic  acid  is  formed,  we  con- 
tinue the  application  of  the  heat,  and  difengage- 
jnore  nitrous  gas  and  carbonic  acid ;  the  lail 
mentioned  and  fecond  acid  formed,  paffes  into 
the  ftate  of  cryftallizable  oxalic  acid,  decom- 
pofing  all  the  calcareous  falts,  on  account  of 

its 
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its  gi-eat  attrafl:ion  for  lime.  As  this  latter 
acid  exifts  ready  formed  in  many  vegetables, 
as  I  fliall  confider  it  more  particularly  in  one  of  the 
fubfequent  articles,  amongft  the  immediate 
materials  of  vegetable^^  I  only  indicate  it  iu 
this  place.  I  fliall  only  add  to  this  general  in- 
dication, that  after  having  made  it  to  cryftal- 
lize,  there  remains  in  the  laft  liquor,  in  the  kind 
of  mother-water,  whicli  no  longer  cryftallizes, 
a  portion  of  malic  acid  above  defcribed ;  but 
that,  by  treating  the  laft  mentioned  liquor  agaiu 
with  a  new  dofe  of  nitric  acid,'  we  may  change 
it  entirely  into  oxalic  acid. 

21.  One  of  the  moft  aftonifliing  fa6ls  amongft 
the  difcoveries  of  modern  chemiftry  is,  the  con- 
yerfion  of  gum,  or  mucilage,  into  five  different 
acids,  according  to  the  manner  in  which  it  is 
treated.     In  faft,  fire  develpps  in  it  pyromucous 
IQid ;  the  aftipn  of  the  fulphuric  and  muriatic 
acids  forms  acetous  acid;   that   of  the  nitric 
?icid  conftantly  changes  it,  in  part,  into  mucous 
l^id,  and  afterwards,  in  pajt,   into  malic   acid, 
if  we  do  not  pufli  its  adion  far,  or  if  we  aug* 
inent  it  into  oxalic  acid.     Though   analpgous 
phenomena  prefent  themfelves  alfo  in   feveral 
other   immediate  materials    of   vegetables,  of 
which  I  fliall  fpeak  .hereafter,  the  gum,  which 
piefents  them  the  moft  ealily  and  the  moft  con- 
ftantly, annoixBces,  as  we  fee,  in  its  nature  and 
pompofition,    changes    which    the    pneumatic 
doctrine  alone^  will  be  able  to  determine ;  for  it 
1$  evident,  from  what  has  hitherto  been  faid, 

that 
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that  all  the  caufes  of  thefe  clianges  have  not 
been  exaftly  difcovered  or  appreciated. 

^2.  It  is  to  the  fame  difpofition  to  change  its 
nature  and  yield  produfts  of  very*  various  kinds, 
that  we  are  to  afcribe  an  effeS  obferved  by  Mr. 
Woulfe,  and  indicated  in  the  Journal  de  Phy- 
^fique,  1788.      He   obferved,    that    when  gums 
were  diftilled  with  fixed  alkali,  much  mor§  oil 
was  obtained  than  M^hen  they  were  heated  by 
tliemfdlves,  and  that  they  fwelled  confiderably 
during  this  operation.     This  phenomenon  de- 
pends only  upon  the  attraftion  which  the  alkali 
exercifes  upon  the  pyromucous  acid,  the  man- 
ner in  which  it  fixes  and  retains  it,  and  that  in 
which  it  determines  its  decompofition  by  the 
afilion  of  a   violent  fire.     The  carbon  and  the 
oxigen  then  unite  together,  and  the  hidrogen 
united   with  a  portion    of  carbon,    forms  oil 
which  is  difengaged,  while  alone  it   yields  a 
large  quantity  of  water,  and  fcarce  any  oil:  in 
the  fame   manner    the   acetous    acid,    diftilled 
alone,    is   entirely   volatilized,    but   yields   oil 
when  it  is  heated  in  union  with  the  alkalis. 

23.  There  is  no  well-determined  action  be- 
tween mucus  and  the  falts.  It  ia  eafy  to 
imagine  that  when  it  is  ftrongly  heated  with  the 
fulphates,  its  hidrogen  and  its  carbon  mud  de- 
compofe  thefe  falts,  and  convert  them  into  fuU 
phurets;  that  the  nitrates  mufl  alfo  burn  it,  de- 
ftroy  it  completely,  and  prefent,  after  this  com* 
buftiou,  only  its  moil  fixed  parts  ;  that  thus  the 
nitrate  of  pot-afli  may  be  employed  in  order  to 

afcertain 
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afcertain  ^e  quantity  of  earth  and  the  fixed 
£alts  contained  in  this  matter.  The  fuper-ox- 
igenated  muriate  produces  this  efFe6l  in  a  ftill 
more  marked  manner;  it  inflames  the. mucus, 
and  burns  it  by  mere  preffure,  A  mixture  of 
two  paits  of  this  fait  and  one  part  of  gum,  in  the 
ftate  of  fine  powder,  detonates  by  percuffion,  and 
produces  as  much  noife  and  even  more  than 
that  of  tlie  fimple  combuftible  bodies.  There  is 
reafon  to  beheve  that  this  decompofition  may 
hereafter  ferve  to  determine  the  proportion  of 
the  firft  component  principles  of  mi^^us,  as  well 
Ihofe  of  the  other  immediate  materials  of  vege- 
tables. 

24.  The  metallic  oxides  mod  charged  witlj 
oxigen,  and  adhering  leaft  to  this  principle, 
may  likcMufe  ferve  *  to  decompofe  mucus  by 
burning  it,  like  thofe  of  filver  and  mercury ;  this 
a£i;ionhas  not  been  fufficiently  examined,  nor 
has  by  any  means  all  the  advantage  been  de- 
rived from  them  which  they  may  afibrd  for 
this  kind  of  analyfis.  The  fame  is  the  cafe 
with  the  metallic  folutions ;  it  lias  been  re- 
marked that  they  produce  a  precipitate  in  the 
folutions  of  gums  ;  that  this  flaky  and  vifcous 
precipitate  carries  with  it  the  oxides,  and  be- 
come)^ coloured  with  diiFerent  tinges,  according 
to  the  nature  of  thefe ;  that  in  general  thefe 
oxides  approach  to  the  metallic  flate.  But  it 
has  not  yet  been  determined,  with  exaft- 
liefs,  what  takes  place  in  thefe  precipitations, 
what  kind  of  attraiftlon  the  mucus  expe^ 
rieaces,  whether  It  is  changed  at  the  fame  time 

as 
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as  it  is  precipitated ;  or  whether  the  change, 
fuppofing  it  to  take  place,  deles  not  happen  only 
a  more  or  lefs  long  time  after  the  preciprtation. 
25  From  all  the  chemical  phenomena  which 
mticus  prefents  with  the  difFereut  agents  of 
which  I  have  juft  given  an  account^  and  elpeci* 
ally  from  the  comparifon  of  the  a6tion  of  fite> 
and  of  the  acids,  it  muft  be  concluded  that 
this  body  is  a  kind  of  oxide  of  hidrogen  and 
carbon,  in  a  ftate  of  triple'combination,  fuffici- 
cntly  folid  not  to  be  deftroyed  but  by  a  violerft 
aftion,  whieh  remains  a  long  time  in  a  Qjette  of 
equilibrium,  and  which  is  one  of  the  firft  formed 
by  vegetation,  which  cofts  the  leaft,  as  it 
^ere  to  the  vegetable  organization,  and '  is 
confequently  found  in  moft  of  the  organs  t)f 
plants.  Citizen  Vauquelin  and  myfetf  have 
found,  in  our  inveftigations  of  the  vegetaWe 
fabftances,  that  100  parts  of  gum  contain  ®3, Oft 
of  carbon,    11,54    of  hidrogen,    and  65,3B  cff 


oxigen. 


E.  Species  or  Farietits  of  Mucu3. 

26.  Three  fpecies  of  gum  employed  in  dif* 
ferent  ufes  are  efpecially  diftinguiihed,  the  gum 
of  the  country,  gum  Arabic,  and  gum  traga-^ 
canth. 

2i.  The  ;guni  of  the  country  flows  from  the 
apricot,/the  plum,  the  cherry,  the  peach,  the 
almond-tree,  &c.  and  in  general  from  all  the 
ftotie-fruit  trees.     It  is  white^  yellow,  or  reti- 

difli; 
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difh  ;  land. when  it  is  well  chbfeti  it  may  be  ufed 
in  place  of  gum  Arabic,  over  which  it  has  the 
lidvanta^  of  being  cheaper.  I  have  colletSled 
upon  the  bark  of  the  elm  a  juice  of  an  orange 
or  red  colour,  in  concrete  round  tears,  of  an  in- 
fipid  lafte,  foluble  in  watpr,  and  fprming  a  vif- 
cous  fdltiition ;  it  is  a  gummy  matter,  which  is 
iaot  fufRciently  abundant  to  be  coUeded  with 
advantage  ^ 

B.  The  gum  Arabic  flows  from  the  acacia,  the 
lame  ^hich  forms  thfe  exLtraftive  juice  4nfpif- 
Ikted  by  the  fire ;  this  tree,  termed  friimqfii  nii" 
otietii^  is  very  abundant  in  Egypt,  in  Arabia^ 
upoh  the  banks  of  the  Nile,  and  in  a  great 
hutnbef  of  places  in  Africa  i  n  general.  The  gum 
hangs  to  the  tt^  in  maffes  roundifli,  jrregular^ 
tranfparent,  white,  yellow,  ;  or  reddifh,  fro- 
quently  furrowed,  fometimes  twifted.  The 
fined  is  the  moft  colourlefs  and  limpid :  and 
is  ufed  as  food  by  the  inhabitants  of  the 
country.  It  is  fometimes  called  in  commerce 
Gum  of  Senegal :  the  tears  are  feparated  accord* 
ing  to  their  ,  beauty  and  their  purity,  in  order 
to  diftinguiih  the  different  qualities.  : 

C.  Gum  tragacanth  is  efpecially  oTbtaine^ 
from  the  flirub  fo  abundant  in  Crete,  termed 
adraganty  qfirugalus  tragacantha  of  JLinneeus 
It  differs  from  the  two  preceding  in  its  form ;  it 
is  in  ribbands,  or  in  plates,  or  in  bl^d^s  cour 
torted,  ftriated,  canulated ;  of  an  opaque  white 
colour ;  it  is  alfo  found  in  finall  tears  of  the 
fei3ie  colour,   It3  folution  is  much  rapre,  difficult 

and 
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and  more  vifcid  than  that  of  the  gum  Arabic^ 
it  always  contains  mucilaginous  filaments,  or 
flakes ;  it  is  employed  as  more  pure  and  more 
ufeful  than  the  latter.^ 

27.  Amongft  the  numerpus  plants  which  con- 
tain the  mucous  juce,  either  in  a  gluey  or  pul- 
verent   ftate,    the    roots  of  the  mallow,    and 
the  bulbs  of   the   lilly,    the  feed  of  flax,    of 
the    quince,    are  chiefly   chofen    fox  extraflt- 
ing  the  mucilages   in  common  ufe;  they  are 
put   to   macerate  in  hot  water,  and  thus  arc 
formed  vifcous,  gluey  liquids,  which  fupply  the 
place  of  the  gums  properly  fo  called,  and  which 
may  even  be  brought  to  the  gummy  ftate  by 
deficcation.     Every  country  .has  befidesfucha 
great  number  of  plants  which  may  furnifh  mu- 
cilages by  their  maceration   in   water,,  that  it 
would  be  difficult,  and  ufelefs  alfo,  here  to  pre- 
fent  their  enumeration. 


F.  Uses. 

28.  Mucus  forms  in  general  one  of  the  vege- 
table materials  which  nature  has  beft  difpofed  to 
ferve  as  nutriment  to  animais.  I  have  obferved, 
that  the  Africans  live  upon  the  gum  of  the  aca- 
cia. I  fliall  only  obferve,  that  none  but  ftrong 
and  vigorous  ftomachs'  can  eafily  digeft  this 
infipid  and  vifcid  juice,  and  convert  it  with 
facility  into  chyle.  An  European,  who  travels 
in  countries  where  gum  is  produced,  ought  not 
to  make  ufe  of  it  without  fome  kind  of  feafon- 

ing 
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ing,  and  much  precaution :  for  the  fame  rea- 
fon  the  food  beft  appropriated  to  man,  amongft 
the  vegetable  matters,  is  a  mixture  or  a  com- 
bination of  mucous  juice  and  fugar. 

29.  In  the  art  of  healing,  all  the  gums  and  all 
the  mucilages  are  employed  with  great  fuccefs  as 
emollients,  relaxing,  ftrengtheriing,  for  quieting 
irritation,  inflammatory  heat,  and  pain;  their  chief 
ufe  is  in  topical  or  external  applications  to  pain* 
ful  inflamed  tumors,  which  fhow  figns  of  co^;n* 
piencing  refolution  or  fuppu ration.  This  is  the 
reafon  why  the  mucilages  of  lint-feed,  quince- 
feed,  mallows,  the  lily-root,  are  macfe  to  enter 
into  the  mixtures  of  cataplafms,  that  are  termed 
fedative,  refolvent,  or  emolUcnt. 

30.  In  the  arts  much  ufe  is  made  of  gums  or 
mucilages,  to  give  confiftence  to  flight  piece- '^ 
goods,  and  to  the  colours  which  are  applied 
over  them,  and  fometimes  to  glue  or  caufe  the 
furfaces  of  thefe  bodies  to  adhere  together.  Pa- 
per and  cloths  are  fized  by  the  folution  of  gums. 
They  are  employed  in  order  to  give  body  and 
-glofk  tO'felts,  ribbands,  and  taffetas.  Stuffs  dip- 
ped in  gum-water. affume  atranfient  glofs,  and 
luftre,  which  is  veryquiekty  deftroyed  ,by  the 
conta&  of  water.  It;  is^  alfo  made  the  baft 
of  the  blacking  .for  flioes  and  boots.  Gunl 
enters  iiito  the  fiibricatioi^  Of  ink.  In  a  word; 
the  goaaa  and  mucilage^^^re  ve^ry  ufeful  in  do^ 
meHtc  aii4  mamilia^uriDg  eeonomy.*   -     * 
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Article  VL 

Of  the  third  of  the   immediate  Materials  of 
Vegetables^    the   Saccharine    Mucous    Sub- 
fiance^  or  Sugar, 

A.  S^ai. 

1.  THOUGH  fome  chemiftshaye  nearly  con* 
founded  mucilage  and  fugar  with'eacli  other, 
and  though  the  latter  fubftance  has  been  called 
pretty  generally  faccharine  mucous  matter  i 
though  in  fa6l  the  faccharine  has  great  rela^ 
tipn  with  the  mucous  matter,  it  is  no  lefs  cer- 
tain that  there  ex  ids  between  thefe  two  fub- 
ftances  certain  diiferences  fo  effential  that  it  is 
impoffible  to  confound  them,  and  that  render  it 
iieceifary  to  treat  of  them  feparately.  Sugar,  or 
.the  faccharine  matter  exilts  in  abundance  in  ve« 
getables.  It  may  even  be  faid,  that  there  is 
fcarcely  any  ,part  of  plants  which  is  wholly  de* 
prived  of  it:  but  we  ought  here  to  fpeak  only 
of  thoie  which  contain  a  fufiicient  quantity  of 
it  for  it  to  be  very  perceptible  by  its  tafte,  for  it 
to  be  impoffible  to  doubt  of  its.  prefence,  and 
for  this  part  to  be  frequently  even  efxifdoyed  in* 
Head  of  fugar,  or  fugar  to  be  extrad^d  from  it 
xnoic  in:  lefs  pure. 

S.  This 
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!2.  This  fubftarice  is  found  very  frequently  in 
i'bots.  Beiides  the  well-known  faccharine  na-' 
ture  of  liquorice,  fugar  exifts  alfo  in  fufficient 
ibuiidance  in  carrots,  parfnjps,  turnips,  pota- 
toesj  onions;  to  be  extrafted  and  obtaitied 
fejjaratelyj  as  was  done  by  MargrafF,  by  fteeping 
thefe  vegetables  in  alcbhol,  which  diffolves  the 
fugar  without  affdftlng  the  mucilages  and  tiie 
extrafts.  It  is  generally  known  that  thefac- 
charine  ftate  of  thefe  roots  is  dfeveloped  by  the 
aftion  of  .fire  in  deco6lion.  It  iis  alfo  knowa 
,  that  there  are  fome  of  thefe  parts  which  contaia 
it  ift  fufficient  abundande  to  be  fit  for  ufe  as 
an  aliment*  Such  is  that  which  Sparmann  fa 
happily  difcovered  in  the  interior  or  Africa, 
which  fetved  him  for  food  during  part  of  his 
journey. 

3.  The  ftems  are  frequently  filled  with  fac^  . 
charine  juice.  Befides  the  fap  of  the  birch,  and 
efpecially  th^tt  of  the  maple,  from  which  fugar  ^ 
is  extrafted  in  America,  the  pith  of  fome  palm- 
trees,  that  of  the  bamboo,  that  of  various  reeds, 
the  ftalk  of  maize,  and  efpecially  that  of  the 
faccharum  officinale,  contain  it  more  or  lefs 
abundantly.  It  is  the  laft  mentioned  plant 
which,  having  been  tranfported  from  Africa  into 
America,  becaufe  the  moft  abounding  in  this 
produ^  furniflies  all  Eurppe  with  the  fugar 
which  is  confumed  in  fuch  large  quantities, 
and  has  become  an  article  almoft  of  the  fir  (I 
neceflity  to  a  portipn  of  the  inhabitants  of  this 
part  of  the  world. 

P-S  4,  There 
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4.  There  are  many  vegetables  whofe  leaves 
are  faecharine,  and  many  of  them  exfude  a  thick 
juice  in  fmall  dropis,  which  thickens  and  becomes 
concrete  at  their  futface  in  the  form  of  fmall 
grains  or  faecharine  powder.  Such  is  the  manna 
that  proceeds  from  the^  afh,  the  larch,  the  al- 
hagi.  Such  is  the  dew  which  covers  thefurface 
of  the  leaves  of  the  lime,  of  the  elm,  and  many 
other  trees  with  a  brilliant  and  faecharine  var- 
nifh  in  hot  and  dry  feafons.  This  excretion 
is  even  confidered  as  a  kind  of  difeafe  of  the 
trees.  It  is  certain  that  the  leaves  are  in  general 
thofe  parts  of  vegetables  which  have  the  leaft  of 
the  faecharine  tafte ;  it  feems  even  that  this 
juice,  w^ben  it  exifts  in  them,  is  difplaced  out 
of  its  natural  fituation,  and  as  it  were  by  an  er- 
ror of  place. 

5.  On  the  other  hiand,  there  is  not  perhaps  a 
fingle  flower  which  is  entirely  deftitute  of  fac-^ 
charine  juice.  A  great  number  poflefs  even  a 
pai-ticular  organ,  thene6iary,  in  which  this  juice 
is  accumulated  and  depofited  under  the  name  of 
T^Bar.  It  exifts  there  at  firft  in  thick  tranfpa- 
rent  drops:  it  afterwards  becomes  thicker,  and  afr 
fiimes  even  the  granulated  and  folid  form.  It  is 
this  ne6lar,  which  is  at  the  fame  time  both  aro- 
matic and  feccharine,  which  the  tees  colle6ii 
and  which  they  convert  into  honey,  a  fubftance 
very  analogous  to  fugar,  which  the  ancfents 
ufed,  as  the  moderns  have  employed  the  latter 
fubftance  fince  the  difcovery  of  America.  But 
no  flower  or  leaf  contains  a  fufficient  quan^ 

-       3  tity 


tity  of  fugM  for  it  td  be  extradcd  with  ad- 
vantage. 

6.  The  fruits  are  one  of  the  parts  of  vege- 
tables in  wh'ich  the  faccharine  matter  is  moft 
abundant.  The  juice  which  fills  them,  the  pulp 
which  is  inclofed  in  them,  or  the  flefli,  the  more 
drlefs  folid  parenchyma  which  forms  their  tex- 
ture, are  fo  faccharine,  that  it  muft  have  occur- 
red to  the  minds  of  many  men  to  attempt  to 
6xtra6t  fugar  from  them ;  and  it  cannot  be- 
doubted  that  this  art  may  be  eftablifhed  at  fome 
future  period  with  fuccefs  in  hot  countries,  if 
the  advantage  of  the  cultivation  of  the  fugar- 
Cane^fliould  be  loft  ordiminifhed  by  any  caufe : 
it  is  known  that  plums,  apples,  and  figs  more 
efpecially,  are  fo  charged  with  it,  that  by  dry- 
ing thefe  fruits  in  a  ftove,  a  confiderable  quan- 
tity feparates  from  all  their  points  in  grains  or 
in  powder. 

7.  The  feeds,  on  the  contrary,  are  perhaps  thofe 
vegetable  parts  which  contain  the  leaft  of  the 
faccharine  matter :  but  moft  of  them  have  the 
Vefy  remarkable  property  of  becoming  faccha- 
rine by  germination.  This  phenomenon^  which 
is  very  fenfible,  efpecially  in  the  cereal  or  the 
graminaceous  feeds,  gives  rife  to  many  arts, 
efpecially  that  of  brewing.  The  formation  it- 
felf,  or  this  converfion  of  an  infipid  or  mucous 
vegetable  fubftance  into  faccharine  matter,  is 
otte  of  the  fadls  which  muft  throw  the  greateft 
light  upon  the  difference  or  the  relation  of 
tlieie  two  fubftances,  as  I  ihall  foon  fiiow :  it  is 

analogous 
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analogous  to  what  happens  in  a  particular  fi>eciai 
df  fermentation,  which  I  lliall  diftinguifli  here-^ 
after,  and  to  iivhat  takes  place  in  the  matura- 
tion of  fruits,  in  which  we  cannot  fail  to  recog? 
hize  the  produflion  of  fugar  by  an  iptimate 
aftion  of  the  vegetable  materials. 

8.  Notwithftanding  this  multiplicity  of  placesi 
in  which  we  meet  with  the  faccbafine  matter  in 
vegetables,  it  is  to  be  remarked  that  it  is  no, 
where  pure,  that  it  is  mixed  or  copibined  with 
mucus,  with  acid,  with  different  kind^  of  fe-: 
cula,  with  extrafts,  with  colouring  matters  ;  ii^ 
a  word,  that  it  is  not  with  this  fubftance  as  with 
gmn  or  mucus,  which  frequently  exifts  infu-r 

"lated,  fo  that  it  may  eafily  be  extrs^fted  or  ph^ 
tained  in  a  feparate  date. 

B.  ExtraSion* 

9.  It  is  on  account  of  this  mixture  or 
combination  with  fo  many  different  matters;, 
and  fometimes  with  feveral  together,  that  in  orr 
der  to  obtain  fugar  properly  fo  called,  and  iu  the 
form  known  to  every  one,  it  is  not  fuffipient  merer 
ly  to  prefs  the  vegetables  which  contain  the 
faccharine  juice  of  which  it  forms  part;  but  it 
is  alfo  necelFary  to  prepare  thefe  juiceg  by  pro? 
ceffes  more  or  lefs  tedious  and  expenfive,  to 
purify  them,  to  feparate  from  them  the  fecula, 
the  mucus,  and  the  colouring  matter.  Two  ve- 
getable fubftances,  namely  t^ie  juice  orfapof  two 
<>r  three  fpecies  of  maple,  and  that  of  the  fug^r- 

cane 
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cane  cultivated 'in  America,  arundo  facchari- 
ftray  faccharum  offieinaie^  are  thofe  which  af- 
fonl  it  the  m oft  abundantly,  the  moft  pure,  and' 
with  the  leaft  labour;  though  thefe  laborious  ope^ 
rations  conftitute  an  art  no  lefs  complicated  than 
important 

10.  In  Canada,  and  in  fc)me  of  the  ftates  of 
North  Amei'ica,  the  fappy  juice  of  the  maple  i^ 
made  to  run  out  by  feveral  holes  bored  in  the  tree 
at  different  heights.  In  the  fpring,  by  placing 
fnow  at  the  foot  of  the  trees  at  the  clofe  of 
the  night,  the  flow  of  this  f\veet  fap  through  the 
orifices  iliade  in  the  maple  trees,  is  increafed 
by  the  contraelion  thus  produced.  This  fap  is 
boiled  in  proper  veflfels  till  it  has  acquired  tlie 
requifite  confilience  to  fuffer  the  fugar  to  cryf- 
t all ize  by  cooling.;  and  though  this  art  has 
not  yet  been  well  defcribed,  which  it  would  btj 
ufeful  to  multiply  and  eftablifli  in  all  the  coun- 
l:ries  in  which  the  maple  is  fo  abundant,  it  is 
-bighlj^  probable  that'the  proceffes>  of  which  it 
xronfifts  are  fimilar  to  thofe  which  afe  pradifed 
upon  the  juice  of  the  fiigar-cane. 

11.  In  the  South  American  colonies,  in  the 
iflands  where  the  fugar-cane  is  cultivated  in 
great  abundance,  the  fteni,  when  ripe  and  fuffi- 
ciently  yellow,  is  crufhed  between  cylinders; 
the  juice  M^hich  runs  out  is  received  into  an 
hollow  table  placed  under  the  cylinders,  and 
termed  melafl'es  :  the  cane  thus  exhaufted  is 
icmployed  as  fuei  The  fyrup  which  is  more  or 
iefs  rich  in   fugax  acjcording   to  the  maturity 

of 
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of  the  cane,  the  foil  in  whicli  it  has  teen 
reared,  and  the  ftate  of  the  atmofphcre  thit 
has  prevailed  during  its  vegetation,  is  put 
into  kettles  in  which  it  is  boiled  with  wood- 
aflies  and  lime.  The  liquor  is  carefully 
fcummed  ;  when  it  is  fufficiently  condenfed,  or 
in  the  ilate  of  fyrup,  it  is  boiletl  with  lime  and 
alum;  it  is  afterwards  poured  into /a.  back  err 
cooler  ;  it  is  ftirred  with  a  wooden  l]>atula;  the 
cruft  which  forms  at  its  furface  is  broken  y  it  is 
diftributed  intofliallow  wooden  veffels  in  order  to 
accelerate  its  cooling;  it  is  poured  ft  ill  luke-warm 
into  cafks  placed  upright  over  a  ciftem,  and 
perforated  at  the  bottom  with  feveral  holes  flop- 
ped with  canes.  The  juice  concretes  like  a  fait 
that  cryftaUizes;  and  the  liquid  portion  or  fy- 
rup into  the  ciftern.  The  fugar  obtained  by 
this  firft  operation  is  termed  mofcovado;  it  is 
yellow,  foft,  and  as  it  were  fatty. 

12.  This  mofcovado,  or  raw  fugar,  is  purified  or 
refined  in  the  fame  places  by  the  following  pro- 
cefs  :  it  is  boiled  into  a  fyrup  with  a  little  water; 
this  fyrup  is  poured  hot  into  cones  of  baked 
earth,  or  moulds  perforated  at  their  lower  extre- 
mity with  a  hole,  which  at  firft  is  kept  ftopped* 
Each  of  thefe  cones  is  placed  inverted  upon  an 
earthen  pot  which  receives  the  open  point,  and 
ferves  to  keep  it  in  a  vertical  pofition  ;  the  fyrup 
is  firft  ftirred  in  thefe  cones,  and  afterwards  is 
fuflrered  to  cool  and  cryftallize.  After  it  has 
been  left  to  ftand  for  fifteen  or  fixteen  hours, 
the  perforated  point  of  the  cones  is  opened,  and 

the 
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the  pottloft  of  fbe  fugar  that  has  not  hecome 
concrete  is  fuffered  to  run  out  in  coarfe  fyrup; 
the  bafe  of  the  concrete  fugar-loaves  is  fcraped; 
while  pulverized  fugar  is  put  in,  beaten  down, 
and  covered  with  a  layer  of  clay  mixed  with 
water:  this  water  filtrating  gradually  through 
the  particles  of  the  fugar-loaf,  feparafes  from 
it  thefoft  brown  portion,  which  is  more  folublc 
than  the  well- cry ftallized  part;  this  runs  out, 
caiTying  with  it  thtjine  fyrup.  This  operation 
©f  claying  is  feveral  times  repeated;  the  whiten* 
ed  loaves  are  then  taken  out,  they  are  dried  in 
a  (love  for  eight  or  ten  days ;  they  are  broken, 
and  reduced  into  large  fragments,  which  arc 
termed  caffhnades^  and  fent  to  Europe. 

13.  This  operation,  of  which  I  here  give  only 
an  itnperfeft  fketch,  has  not  yet  been  brought  to 
its  perfeftion.  Hitherto  there  have  been  no  able 
chemifts  who  have  had  the  means  of  occupy** 
ing  themfelves  with  this  fubjeft  in  the  iflands; 
fome  have  juft  began  to  attend  to  it,  and  at 
periods  when  it  was  not  in  their  power  to  apply 
the  new  difcoveries  to  this  work.  It  is  more 
than  probable  that  a  portion  of  the  fugar  is 
burned  in  the  boilers  in  which  the  fyrup  is  boiU 
ed,  and  that  the  evaporation  ought  to  be  per*- 
formed  with  lefs  fire.  What  takes  place  in  the 
hoiling  is  not  yet  known.  Some  think  that  it 
ferves  to  feparate  a  fecula,  an  extraft,  and  a  co* 
louring  matter ;  to  this  they  think  that  the 
a(he«  and  lime  contribute;  others  affert,  and 
jBergman  was  of  this  opinion,  that  the  adive 
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re-agents  ferve  to  feparate  a  j>ortiou  of  acid  that 
exifts  ready  fornied  in  the  cane-juice,  or  which 
the  fire  required  for  the  evaporation  has  deve- 
loped in  it.  Some  imagine  that  it  is  only  a 
^  fimple  evaporation  and  the  aflion  of  the-  fire, 
which  on  the  one  hand  diminilh  the  quantity 
of  the  water,  and  condenfc  the  particles  of  the 
fugar,  and  on  the  other  coagulate  and  feparate 
the  fecula  from  the  colouring  matter.  All  this 
uncertainty  cannot  be  diflipated,  and  the  ope- 
ration cannot  be  kno\^ai  and  rectified  till  men 
inftruded  in  the  prefent  flate  of  chemiftry  fliall 
obferve  and  examine  this  operation,  upon  the  place 
itfelf,  and  in  all  its  details*  The  analyfis  of  the 
cane-juice  will  be  an  indifpenfable  preliminary  of 
this  excellent  and  ufeful  work, 

14.  In  Europe  thie  caffonades  are  refined  by 
a  procefs  whrch  refembles  the  iaft  boiling  of  the 
fugar.  This  refining  confifts  in  diffolving  the 
caffonade  in  water  charged  with  lime,  and  add- 
^  ing  to  it  ox-blood,  fize,  or  white  of  egg,  in 
order  to  clarify  it  The  liquor  is  boiled,  the 
fire  is  afterwards  (lackened,  the  fcum  carefully 
removed,  the  fyrup  concentrated  by  a.  brifk  fire, 
and  the  rifing  cheeked  by  throwing  a  little 
butter  upon  the  liquid.  When  the  boiling  is 
completed^  the  fire  is  extingpiftied  ;  the  liquid  ig 
poured  into  earthen  moulds,  thenftirrcd  andfufr 
fered  to  cool ;  the  hole  of  the  moulds  is  opened; 
the  bafe  of  thie  fugar-loaves  is  clayed  with  wet 
argil,  and  this  claying  is  repeated  till  the  water 
has  carried  a>vay  ^\l  the  fyrup.  and  the  fugar  is 

fufliciently 
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fufficiently  wjiite;  the  loaves  are  dried  iti  a 
ilove  heated  to  40  **  of  Reaumur:  they  are  left 
^ight  days  in  this  ftove,  and  afterwards  put 
in  paper  fattened  with  packthread.  According  to 
the  nature  of  the  caffonades  which  we  treat,  we 
obtain  refined  fugar,  pure,  and  more  or  left 
white,  Tlie  theory  of  this  operation  is  not  mor^ 
advanced  than  thajt  of  the  boiling  of  fugar,  and 
the  obfervations  which  I  have  ma^e  upon  the 
letter  apply  equally  to  the  refining  procefs. 

C  Vhyjical,  PropertUs*^ 

18.  Sugar  is  npt  only  folid  like  a  great 
number  of  the  immediate  materials  of  vegetables; 
]but  it  is  formed  of  a  great  number  of  cryftalline 
grains  more  or  lefs  brilliant,  and  is  itfelf  capable 
of  affuming  a  regular  polyhedral  form.  When  it 
13  made  to  cryftallize  in  the  ftate  of  fugar-candy, 
pr  when  it  cryftallizes  in  liquors  which  are  fatu^ 
rated  with  it,  fych  as  the  fyrups,  it  is  obtained  ia 
cuneiform  o6lahedrons,  i m per fe6l  at  their  two  > 
fummits,  each  of  which  is  replaced  by  a  reft- 
angle,  or  in  hexahedral  prifms  terminated  by 
fummits  of  two  faces,  This  property,  together  * 
with  its  tafte,  have  caufed  it  to  be  confidered  as 
a  kind  of  faline  fubftance,  and  many  chemifts 
have  confidered  it  as  holding  ^he  middle  place 
between  mucilages  and  eflential  falts. 

l6.  On  account  of  its  faccharine  and  agree- 
able tafte,  it  is  diftinguiflied  and  rjelifhed   by 
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many  animals,  and  even  by  the  carnivorous ;  it 
is  fo  peculiar  to  it,  and  charaftefizes  it  fo  wellj 
that  there  is  only  this  fingle  fubftance  amongft 
all  the  produfts  of  nature  which  enjoys  it,  and 
it  certainly  depends  upon  its  kind  of  combi* 
nation,  and  the  particular  proportion  of  its  prin* 
ciples.  Sugar  has  no  kind  of  odour,  though 
infedls  are  attracted  from  a  diftance  by  its- pre* 
fence:  it  is  white  and  tranfparent,  or  colourlefs. 

17.  It  is  one  of  thofe  natural  bodies  which  pof- 
iefs  the  phofphoric  property  in  the  moft  marked 
manner.  When  it  is  rubbed  or  grated  in  the 
dark,  it  difFufes  luminous  llreaks  extremely  bril- 
liant, and  which  pafs  with  the  rapidity  of  light- 
nings It  appears  that  the  caloric,  expelled 
from  between  the  particles  of  this  body  thus 
rubbed  and  evidently  cbmprefled,  is  difengaged 
with  the  accelerated  motion  which  gives  it  the 
form  of  light. 

18.  Every  one  knows  the  extreme  brittlenefs 
of  fugar ;  but  it  has  not  yet  been  fufficiently 
noticed  that  it  is  capable  of  varying  in  a  re- 
markable manner,  and  that  the  denfrty  of  this 
body  may  have  a  great  number  of  different 
flates.  Sometimes  it  is  very  hard,  and  does  not 
break  without  difficulty.  That  which  is  well  cryf- 
tallized  and  candied  has  the  vitreous  fra6lure ; 
that  which  has  congealed  fpeedily  is  granulated* 
We  meet  with  fpecimens  which,  in  this  laft 
mentioned  (late,  are  very  tenacious,  and  cannot 
be  broken  in  pieces  without  difficulty.  Other 
pieces  crumble  with  thegreateft  eafe.     The  firft 

"owes 
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owes  it3  ftrong  confifteuce  to  a  rapid  cryftalliza- 
tion,  ancj  a  great  degree  of  drynefs.  The 
degree  of  foftnefs  in  the  fecond  depends  upon 
the  water  which  it  retains  between  its  par-? 
ticles^  or  which  it  has  abforbed. 


D.  Chemical  Properties, 

19.  Very  ftriking  relations  fubfift  between  the 
chemical  properties  of  niucus  and  thofe  of  fugar. 
But,  though  tliefe  analogies  are  fo  ftrong  and 
fonauttiplied,  that  chemifts  would  frequently  be 
at  a  iofs  to  diftinguifli  the  produfts  of  the  one 
from  the  other,  yet  there  are  fome  particular  cha- 
ra£lers,  fome  phenomena  produced  by  various 
re-agents,  which  eftablifli  ditFerences  fufficiently 
remarkable*     I  fliall  rapidly  pafs  over  the  fimi- 

lar  properties,  which  I  ihall  merely  indicate,  and 
fhall  dwell  more  particularly  upon  thofe  which 
efiabliih.  diftinAions  confiderably  marked  be- 
tween thele  two  bodies.  ^ 

20.  Under  the  adionoffire,  the  habitudes  of  fu- 
gar  are  little  different  from  thofe  of  mucus ;  when 
heated  in  contaft  with  the  air,  it  is  fufed  morcr 
qdickly,  it  is  more  foftened,  and  is  coloured  and 
decompofed  more  fpeedily  than  gum  is ;  it  alfd 
exhales  a  more  agreeable  and  more  odorous  va- 
pour^ and  leaves  a  more  fpongy  and  more  dilated 
co»l  than  that  of  mucus.  Every  one  knows  that 
fugar,  treated  in  this  manner,  is  fufed,  fwellis, 
and  diffufes  a  ftrong  and  agreeable  fmell,  knowri 
by  the^  name  of  CararmL    M  we  do  not  urge 

this 
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this  decompofition  by  an  open  fire  fo  far  as  to 
reduce  the  fugar  to  a  coal,  it  remains  brown,  ad- 
heiive^  deliquefcent,  of  an  acrid  pungent  tafi^ 
2  little  empyreumatic,  and  very  acid.     When 
diflilled   in  a  retort  carefully  and  flowly,  "by 
means    of  ^  a  well-graduated    fire,     it    affords 
more  water  than  gum,  ftill  lefs  oil,  more  pyro- 
mucous    acid,    lefs    carbonic  acid,    and    car- 
bonated hidrogen  gas ;  and  its  coal,  which  is  lefs 
denfe,  lighter,  and  more  eafy  to  be  incinerated, 
leaves  a  little  more  pot-aih  and  lime  in  its  reiidue. 
Thefe  phenomena  indicate  a  larger  quantity  of 
oxigen,  and  in  general  a  proportion  fomewhat 
different  between  its  primitive  principles.    This 
is  alfo  the  true  caufe  of  all  the  different  grada- 
tions that  will  be  defcribed  in  its  properties. 
-    21.  Sugar  is  no  lefs  unalterable  by  the  air 
than  the  gums ;  it  is  only  capable  of  abforb- 
ing   a  little  humidity   from  it,   by  an  hygro^- 
metric  effed ;   it  exadly  follows  all  the  flates  of 
the  atmofphere  when  expofed  to  it    According* 
ly,  in  order  to  prefer ve  it,  care  muft  be  taken  to 
keep  it  in    a    warm   and  dry  place,  defended 
againft  the  viciflitudes  of  the  weather.     It  dif- 
folves  in  water,    with  which  it   forms,   when 
well  faturated  with  it,  a  ropy,  vifcous  liquor, 
unalterable    when    pure,     and    called   Jyrup. 
Hie  folution,   evaporated   flowly  and   fi>onta- 
neoufly  by  the   contad   of   hot  and  dry  air, 
cryfl^allizes ;    and   in   this   manner  it   is   that 
fugar-candy  is  made.     If  the  fyrup  at   the 
fame  time  contains  fome  other  matter  in  folu- 
tion, 


.  ^ 
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tion,  it  pafles  into  the  vinous  fermentation,  and 
forms  alcohol,  of  which  I  fljall  fpeak  in  detail 
in  the  order  of  fads  in  which  I  Ihall  treat  of 
the  spontaneous  alterations  of  vegetables.  Hot 
apd  el^ecially  boiling  water  takes  up  more 
fugar  in  folution  than  cold  water,  and  forms  a 
liquid  more  denfe  and  more  tenacious  than 
fyrup.  As  this  kind  of  folution  or  foftening 
by  means  of  heat  may  have  feveral  different 
degrees  of  denfity,  and  become  more  or  lefs 
ftrpngly  folid  or  concrete  byx  cooling,  great 
advantages  are  derived  from  this  very  diverfity 
of  its  properties  in  the  art  of  the  confediouer; 
and  thcfe  different  ftates  of  folution,  more  or 
lefs  denfe  and  concrefcible,  conftitute  the  dif- 
ferent degrees  of  the  boiling  of  fugar,  ufed  ia 
frofting  of  confeftionary,  or  comfits,  &c. 

22-  Though  there  are  certain  analogies  be^ 
tween  the  manner  in  whicb  the  powerful  acids 
ad  upon  mucus  and  upon  fugar,  they  do  not 
extend  as  far  as  chemical  authors  have  carried 
them,  but  there  exift  between  them  very  remark- 
able differences.  The  concentrated fulphuric  acid 
reduces  it  to  a  coal,  converts  it  in  part  into 
water  as  it  does  gum  ;  but  the  nitric  acid  never 
converts  it  into  njucous  or  facchladic  acid,  as  it 
does  gum  ;  the  fugar  paffes  at  once  and  imme- 
diately (under  the  fame  circumftances  in  which 
gum  forms  pulverulent  and  infoluble  mucous 
acid)  into  the  ftate  of  malic  acid,  and  after- 
wards quicicly  into  that  of  oxalic  acid,  by  the 
continued  adion  of  the  nitric  acid*    It  is  alfo 

^  of 
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of  all  the  vegetable  fubftances  that  which  yield* 
this  laft  cryftallizable  acid  the  moft  cafily. 
But  it  always  furnilhes  a  portion  of  malic 
acid  at  the  fame  time,  and  there  always  remains 
a  more  or  lefs  abundant  portion  of  the  latter  in 
the  mother  water  of  the  faccharine  oxalic  acid, 
or  that  obtained  from  fugar,  when  this  mother- 
water  can  no  longer  furnifh  cryftals.  This  very 
remarkable  difference,  this  property  of  not  af* 
fording  infoluble  mucous  acid,  and  of  paffing 
immediately  and  at  firft  into  the  ftate  of  malic 
acid,  and  afterwards  very  quickly  into  the  ftate 
of  oxalic  acid,  has  appeared  to  Citizen  Vauquelia 
and  myfelf  to  depend  upon  tlie  more  oxigenated 
nature  of  fugar  than  of  gum.  It  is  too  much 
furcharged  with  this  principle  ;  it  is  too  near  to 
the  general  ftate  of  acid,  to  be  able  to  form  the 
highly  carbonated  and  very  infoluble  mucous 
acid,  to  be  able  to  pafs  through  this  firft  degree 
of  inferior  acidification.  Accordingly,  as  foon 
as  the  nitric  acid  a6ls  upon  it,  and  changes  the 
order  of  its  compofition,  it  is  not  divided  into 
the.  two  firft  acids,  the  mucous  and  the  malic, 
but  into  the  two  following,  the  malic  and  the 
oxalic.  The  lefs  the  acid  of  nitre  has  afted,  the 
more  the  proportion  of  malic  acid  exceeds  that 
of  the  oxalic,  though  there  is  always  a  little  of 
this  formed  from  the  commencement  of  the  ac- 
tion of  the  nitric  acid.  We  here  fee  the  divifioa 
of  the  fugar  into  new  bodies,  a  divifion  which 
invariably  characterizes  the  vegetable  fubftances. 
583.  Sugar  comports  itfelf  nearly  in  the  fame 

manner 
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manner  as  gum  with  the  alkalis,  which  eatift 
more  oil  to  be  obtained  from  it  by  diftillation; 
and  alfowith  the  nitrate  of  pot-afli,  which  burns 
its  hidrogen  and  carbon,  and  infulates  th^  fitted 
matters;  with  the  fuper-oxigenated  muriate  of 
pot-alh,  which  inflames  and  detonates  ftrongly 
with  it  by  percuffion  ;  with  the  metallic  oxides 
which  bum  or  decompofe  it ;  and  with  the  folu* 
tions  of  the  metals,  which  alfo  precipitate  it 
from  its  folution,  and  alter  it 

i4.   By  the  aid  of  all  the  means  which  alter 
and  decompofe  fugar,  we  may  determine  the 
.^oportions  of  its  primitive  principles,  the  re- 
lative quantities  of  oxigen,  of  carbon,  and  of 
Fi  idrogen  which  conftitute  it.  Lavoifier,  by  ufing 
"Clie  vinous  fermentation,  which  it  alone  is  ca** 
]!>able  of  undergoing,  and  which  confifts  in  a 
l{:>ontaneous  decompoiition,  and  in  the  divifion 
»to  two  new  compounds,  which  I  have  already 
frequently  defcribed  in  the  vegetable  fub-^ 
inces,  has  ibund  that  one  hundred  parts  of 
^Vigar   contain   fixty-four   parts    of  hidrogen, 
^venty-eight' parts  of  carbon,  and  eight  parts 
oxigen.     Though  it  appears  that  this  analyfis 
Ixas  not  yet  been  able  to  receive  all  that  degree 
precifion  which  it  would  be  poflible  to  give  it  - 
the  prefent  day,  if  we  fhould  compare  th^ 
^iflfeEeat  refults  afforded  by  the  different  means 
of  4ecompofition,  y<et  this  firft  datum  of  Lavoifier, 
>vhich  is  not  far  remote  from  the  truth,  ihows 
that  fugar  is  an  oxide  of  carbon  and  hidrogei^ 
a  little  more  oxigenated  than  gum,  and  that  it 
Vol.*  VIL  Q  is 
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ii^itf  thib  that  itsi difference  confifts.  It  appears, 
tbat  the  converfion  of  infipid  mucus  into  fee* 
charine  matter  is  effe&ed  in  vegetables  by  mere 
ojcigenaUon,  and  by  a  (light  change  of  pro- 
portion in  the  principles.  It  is  not  improbable 
that  are  will  hereafter  be  able  to  convert  the 
^mi$  into  faccharine,  matter;  and  Ihave  al- 
ready Several  times  obfetved,  that  a  folution  of 
gum  in  water,  into  which  oxigenated  muriatic 
acid  gas  was  made  to  enter,  afiumed  a  faccha- 
rine  tafte,  mixed  indeed  with  a  ftrong  bitter- 
nefs.  This  pVofpeft  which  is  ftill  very  new,  muft 
lead  to  many  uieful  refearches  and  refults.  1% 
is  already  acknowledged  by  fome  modern  che- 
mifts,  that  the  mucous  and  fec^xlent  vegetable 
fubftances  are  frequently  converted  in  the 
fiomach,  by  the  procefs  of  digeftion,  into  fac-^ 
charine  matter;  and  it  is  in  this  manner  that 
Meffrs.  RoUo    and  Cruickfhank   believe    the 

diabetes  mellitus  to  be  produced. 

f 

•r 

E.  Species  or  Vfi^rietics  of  Sugar. 

9,5.  We  have*  already  fe^n  that  the  faccJiarine 
Hfmtter  is  never  pure  and  infulated  in  vegetables, 
as  mucus  fo  often  is ;  that  it  is  united  fometimes 
with  mucilage,  fometimes  with  fecula,  or  ex- 
Craftive,  and  one  or  more  colouring  matters;  aind 
when  we  wiih  to  have  it  pure,  we  are  obliged 
fo  employ  different  means  in  order  to  feparate 
it  from  thefe  foreign  bodies  j  there'  are,  how- 
ever, fome  faceharine  fubftances,  which  are  ufed 

impure 
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impure,  and  fuch  as  nature  prefents  them. 
Hence,  it  refults,  that  four  principal  fpecies; 
of  faccharine  fubftanceSj  more  of  lefs  In  ufe 
for  the  common  purpofes  of  life,  afe  to  be 
diftinguiihed ;  namely^  fugar,  properly  fo  caU 
led,  the  fugar  of  the  maple,  honey,  arid  manna* 
Though  fome  ftccharine  fruits  are  ufed  infeveral 
countries,  as  fubfiitutes  for  one  or  other  of 
thofe  fubftances,  they  are  only  to  be  confldered 
as  verj'  imperfe&k  mixtures.  » 

A.  I  have  already  fpokeh  of  fugai^  properly  fo 
called,  bex^aufe  it  is  the  purefi  faccharine  produ6i| 
that  which  is  the  moft  abundant,  and  the  moil 
employed  in  Europe.  It  has  ferved  in  fdme 
meafure  as  a  reprefentative  of  the  whole  genusi 
It  is  knoAv^n  that  it  is  derived  from  the  pilth  or 
TneduUary  and .  utricular  juice,  of  a  gigantic 
fpecies  of  the  gramineous  plants;  that  it  re- 
quires much  labour  to  bring  it  to  its  cryftalline 
and  pure  ftate;  that  it  is  not  yet  even  well 
known  in  what  its  preparation  and  its  purifica- 
tion confift,  which  have  not  yet  been^brought 
to  the  point  of  perfe6lion,  which  may  be  ix- 
peded  from  the  prefent  ftate  of  chemiftry.  This 
fug^r  is  employed  in  different  ftates  of  purity 
from  the  mufcovadoand  the  raw  fugar,  the  dif- 
ferent kinds  of  caffonade,  the  common  or  offi- 
cinal fugar  in  large  loaves,  the  white  and  very 
cryftalline  fugar  in  fmall  loaves,  the  double*^re- 
fined  hard  fugar,  very  clofe  and  very  brilliant 
in  its  texture,  and  the  fugar-candy.  The  . 
fyrup,   and  molaffes  are  equally  applied   to  a 

Q  2  great 
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great  »umber  of  ufes,  efpecially  after  they 
have  been  purified  and  bleached  by  heating 
and  caufing  them  to  throw  up  their  fkum ; 
by  filtrating  them  through  woollen  cloths,  of 
a  clofe  texture,  and  flightly  boiling  them  with 
pulverized  charcoal. 

JB.  The  fugar  cxtra6led  from  the  mapl^ 
which  in  part  fupplies  the  confiamption  of  the 
inhabitants  of  North  America,  efpecially  in 
Canada^  forms  a  fecond  %ecies  very  nearly 
approaching  to  the  firft  in  it»  good  qualitiei^ 
when  it  is  well  prepared  ;  it  is  equally  beauti- 
ful, equally  white,  and  equally  well  cryftallized 
with  that  of  America,  or  that  of  the  fugar- 
cane ;  but  the  labour  by  which  it  is  procured^ 
is  dill  too  long  and  troublefome  for  its  quan« 
tity  to  have  been  yet  raifed  to  the  level  of  the 
coniumption,  even  in  the  parts  of  the  world 
where  the  tree  which  affords  it  is  the  mod 
abundant ;  it  appears  to  be  moft  pure  in  the 
iap  which  holds  it  ki  Iblution;  it  k  much 
more  diluted,  much  more  extended  with  water, 
and  in  proportion  as  its  folution  is  condenfed 
and  concentrated,  it  becomes  mucous  and  co* 
loured.  The  art  of  extrading.  it  from  the  fap 
of  tte  maple,  is  yel  very  far  from  having  been 
brought  to  the  perfeftion  which  it  is  capable  of 
attaining,  when  tlie  lights  and  the  in{lrument9 
of  modem  chemiftry  fliall  have  been  applied  to 
it.  Perhaps  this  fap  m^ht  firfl  be  graduated  or 
concentrated  by  congelation,  and  thus  the  great 
labour  and  expenfe  of  its  evaporation  dimi* 

niihed 
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siifhed.     It  would  firft  of  all  be  neceflary  care- 
fully to  analyze  the  fap  of  the  maple. 

C.  Honey  is  the  only  faccharine  fubfiance 
that  was  employed  jin  antiquity.  It  has  been 
pretended  tiiat  the  ancients  knew,  by  prbcefles 
of  purification  acialogous  to  thofe  that  are 
praftifed  for  fugar,  to  extraft  from  it  a  folid  and 
concrete  matter,  capable  of  being  preferved ; 
but  there  is  no  hiftorical  monument  to  prove 
the  truth*  of  this  aflertion,  though  there  is  no- 
thing that  diredly  oppofes  the  fuccefs  of  fuch 
a  labour.  It  is,  however,  much  more  probable, 
that  the  ancients,  who  carefully  difiinguiihed 
the  different  Species  of  honey,  a»d  who  ufed 
the  greateft  induftry  in  tJhe  keeping  of  bee«, 
employed  different  Ipecies,  according  to  the 
ufes  for  which  daey  were  deftined,  and  fele6ted 
for  fome  of  thefe  ufes,  a  concrete  and  granu* 
lated  fpecies,  more  or  lefs  fimilar  to  our  fugar^ 
properly  fo  called.  Honey  is  nothing  more 
than  the  ne6iar,  or  the  faccharine  and  aromatic 
Juice  which  the  bees  collet  from  (lowers,  and 
which  they  carry  in  their  nefts  or  hives,  for  their 
cwn  fubfiftence  in  the  cold  feafon,  and  for  that 
of  their  young.  It  efpecially  accompanies,  the 
female  organs  of  generation  in  plants,  aad  is 
found  at  the.bafe  of  the  piftils  of  flowers ;  gene- 
rally, it  even  impregnates  the  ftyle,  which  con- 
tains it  throughout  the  whole  of  its  continuity, 
as  we  perceive  by  fucking  thefe  parts  of  the 
flowers.  It  feems  to  ferve,  Xo  fix,  and  condu^ 
i3^  fecundating  effluvia  of  the  pollen.     Honey 

is 
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is  a  combination  of  faccharine  matter,  and  aro- 
matic or  odorouis  mucilage.  The  mucus  fub-^ 
ftance  which  it  contains  gives  it  vifcofity,  a 
kin^  of  glutinous  quality,  deliquefcence,  and 
renders  it  difficult  to  be  purified. 

D.  Manna  is  the  fourth  fpecies  of  faccharine 
matter  which  I  diftinguifh  in  this  genus.     It  is 
a  gummous   faccharine  juite,    coloured  by  a 
naufeous  extradive  matter;  its  tafte  alfo  is  dif-^ 
agreeable  and  Very  different  from  that  of  fiigar, 
properly  fo  called:     It  iffues  fpontaneoufly  in 
fmall  drops,  which  form  folid  grains,  from  the 
leaves  of  the  pine,  the    fir,  the  oak,   the  ju-^ 
liiper-tree,  the  willow,  the  fig^-tree,  the  niaple, 
and  the  olive'^tree.     It  is  alfo  feen  in  the  form 
and  by  the  name  of  honey-dew,  upon  the  leaves 
of  the  elm,  the  linden,  and  the  yoke-elm,  tlie 
upper  furface  of  which  it  covers  with  a  light 
and  poliihed  integument.     Lobel  and  Rondelet 
have  defcribed,  by  the  name  of  alcomcli,  that 
which  is  found  upon  the  olive  trees,  in  the  vi- 
cinity of  Montpellier.     Toumefort  has  like  wife 
cglle6ted  fome  upon  the  trees  in  the  neighbour- 
hood of  Aix  and  Toulon.     But  the  trees  which 
furniili  the  moft  of  this  juice,  and  from  which 
that  which  is   employed  in   medicine    is  ex- 
tracted, are  the  aft,  the  larch,  and  the  alhagi. 

The  afli,  which  grows  in  abundance  in  all  the 

temperate  climates,  yields,    more  efpecially,  a 

latge  quantity  of  manna,  in  Sicily  and  Calabria. 

'  Though  the  manna  colle6ls  upon  the  futures  of 

its  leaves,  a  nouch  larger  quantity  is  obtained 

by 
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by  making  incifions  into  the  tree.  The  faccha- 
rine  juice  runs  out  through  the  apertures,  and 
attaches  itfelf  as  it  dries  upon  the  trunk  of  the 
trees,  from  which  it  is  taken  off.  When  ftraws 
or  fmall  fticks  are  placed  in  the  incifions,  the 
manna  is  formed,  by  incrufling  itfelf  upon  them, 
ft  kind  of  ilalaftites,  which  are  termed  manna  in 
tears  \  this  is  the  finefl  and  the  purefl  kind. 
The  fragments  which  are  coUefted  upon  the 
tree  itfelf,  and  which  are  irregular,  lefs  pure 
than  the  fii'ft  fpecies^  form  the  manna  in  forts  ; 
as  to  thfe  pieces  which  fall  on  the  ground,  and 
which  are  mixed  with  much  filth,  they  are 
termed yi^  manna  {manne  graffe),heczM^e  they 
confift  of  impure  tears,  glued  to  each  other  by  a 
brown,  vifcous,  and  as  it  were  fatty  juice.  The 
afh  fometimes  yields  manna  in  our  fouthern 
departtnents.  Citizen  Chaptai  has  feen  fome 
which  had  been  coUeded  at  Aniane,  about  two 
myriameters  diflance  from  Montpelier. 

The  larch,  which  grows  in  abundance  in  the 
vicinity  of  Brianifon,  affords,  during  the  fum- 
mer,  a  kind  of  manna  in  fmall  grains,  which  the 
inhabitants  colle6l  upon  the  futures  of  the  leaves 
of  this  tree,  and  put  into  pots,  which  they  keep 
in  cool  fituations.  This  kind  of  manna  be^ 
comes  very  yellow,  diffufes  a  difagreeable 
fmell,  and  has  a  much  more  naufeous  tafle  than 
the  manna  of  the  afh. 

With  refpeft  to  that  of.  the  Alhagi,  it  flows 
from  a  fhrub,  a  fpecies  of  genifla  or  broom  which 
grows  in  Perfia,  and  refpefting  which  Tonrner 

for 
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fort  has  given  interefting  details.  It  is  in  the 
form  of  fmall  grains,  which  the  heat  of  the  fun 
has  dried  upon  the  tree.  This  manna  of  the 
Alhagi  is  fold  in  the  town  of  Tauris,  by  the 
name  of  ttreniabin.  It  is  fcarcely  known  or 
employed  in  Europe.     . 

Manna  boiled  in  a  little  water,  clarified  with 
the  whit^  of  egg,  and  fnfficiently  condenfed, 
aftords  real  oryftals  of  fugar. 

26.  It  is  now  alTerted,  according  to  the  t\r* 
periments  of  Mr.  Achard,  of  Berlin,  that  folid 
and  cryftallized  fugar  may  be  extrafted  from 
the  white  beet-root,  with  red  veins ;  that  thii 
fpecies  of  fugar  may  be  fubftituted  in  the  place 
of  that  of  the  fugar-cane  cultivated  in  America 
and  Afdca^  and  that  it  may  be  afforded  at.  a 
much  lower  price.  The  experiments  which  are 
repeating  in  France  upon  this  fubje^l,  will  foon 
inform  us  what  we  have  to  think  of  this  appli« 
cation  of  this  already  ancient  difcovery  of  M9^r« 
graft* 

F.  Vses, 

V 

57.  The  faccharine  fubftance  is  an  aliment 
tnuch  fought  after  by  a  great  number  of  ani^ 
mals,  and  eipecially  by  infe6ls.  We  fee  moft 
t)f  tbefe,  and  erpecially  the  infefts  with  trunks, 
affeii.bling  about  the  faccharine  juices,  at* 
trafted  even  by  fragments  of  folid  fugar  that 
hs^ve  no  fmell,  and  eagerly  feizing  upon  it.  It 
is  well  Known  Ik)w  many  inftfts  inhabit  flowers, 

and 
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and  derive  their  nourifhment  from  their  nec- 
taries/ Man  ^Ifo  finds  in  it  a  part  of  his  fub* 
fiftemre;  riumerous  fads,  and  efpecially  what 
happens  in  the  fugar  colonies,  prove  that  this 
fubftance  may  ferve  him  in  the  place  of  food. 
However,  amongft  moft  cultivated  nations,  it 
is  ufed  merely  as  a  condiment,  but  as  fuch  its 
form  is  extremely  varied,  and  it  is  employed 
for  very  numerous  ufes.  It  ferves  to  preferve  a 
multitude  of  fubftances,  which  without  it^ 
would  be  more  or  lefs  alterable,  as  is  proved 
by  the  art  of  the  confeftioner.  It  foftens  the 
acrimony,  improves  the  tafte,  and  difguifes 
the  infipidity  of  many  vegetable  fubftances  or 
foods.  Nature  herfelf  has  pointed  out  its  ufe  to 
man,  by  prefenting  it  to  him  in  a  great  number 
6f  alimentary  fubftances  formed  by  the  plants, 
and  by  uniting  it  with  the  infipid  mucilage, 
the  taftelefs  fecula,  the  pungent  acid,  the  am- 
broiiacal  aroma,  &c. 

£8.  Sugar  is  alfo  one  of  the  medicinal  fub- 
ftances moft  in  ufe,  one  of  the  fubftances  that 
are  the  moft  frequently  and  the  moft  abund- 
antly adminiftered  to  the  fick.  It  is  particular- 
ly ranked  amongft  the  emollients,  and  the  flight 
bracers,  or  even  the  analeptics,  the  relaxing,  or 
rather  the  laxative  medicines, and  the  antifeptics. 
It  ferves  to  fweeten  all  medical  draughts  ;  and 
when  we  calculate  the  quantity  which  the  ficfc 
generally  take  of  it,  we  find,  that  it  is  fufficient 
to  fuftain,  to  nourifh,  and  to  fupport,  fometimes 
more  even  than  is  neceffary,  the  ftrength  re- 

g  '       quifite 
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quifite  for  the  cure  of  their  .diforders*  If  it  be 
ever  fo  little  combined  with  foreign  fubflances, 
efpecially  thofe  that  have  a  more  or  lefs  difagree- 
able  or  naufcous  tafte,  it  becomes  purgative,  as 
we  fee  in  thfe  different  kinds  of  honey,  of  man* 
na,  and  in  a  great  number  of  the  laxative  fruits. 
Its  antifeptic  and  prefervative  property  fliows  it- 
felf  even  when  we  cover  the  flefli  of  animals, 
fruits,  &c.  with  a  more  or  lefs  thick  layer  of 
this  fubftance  in  powder.  Its  agglutinating,  and 
as  it  were,  aftringent  quality,  renders  it  very  fit 
for  curing  wounds,  or  cuts,  for  flopping  flight 
hemorrhages,  by  clofing  thp  lips  of  a  recent 
vound,  and  even  diminifliing  to  a  certain  de- 
gree the  bad  condition  and  putrefcency  of  old 
ulcers,  Sccm 

.  29.  Sugar  is  alfo  employed  in  the  arts  for  a 
great  number  of  ufes,  for  giving  brilliancy  to 
varnifhes,  to  ink,  to  paintings,  to  fome  flight 
furfaces ;  for  imparting  an  agreeable  tafle  to  the 
mouth-glue;  for  making  flicking-pl after;  it  is 
the  bafe,  or  the  recipient,  of  a  great,  number  of 
pharmaceutical  preparations,  "&c.    ' 


Article 
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Article  VII- 

Of  the  fourth  of  the.  irrimediate  Materials  of 
Vegetables^  or  the  Vegetable  Acids. 


Section  I. 

Of  thefe  Acids  in  general,  of  their  nature,  their 
Enumeration^  and  their  Clajification. 

1.  THOUGH  we  may  in  general  coniider, 
as  a  fingle  one  of  the  immediate  materials  of 
vegetables,  that  acid,  which  i«  fo  abundantly- 
contained  in  them ;  though  we  may  be  allowed  to 
believe  that  this  fubftance,  which  is  fo  well 
chara6^!eri^ed  and  fo  eafily  known,  is,  wherever 
it  is  met  with  in  plants  of  their  produfts,  one 
and  the  fame  matter  differently  modified,  and 
poffeffing  fome  varied  diftinftive  properties  ac- 
cording  ^to  fome  (light  ihade  in  its  compofition, 
which  is  always  the  fame,  always  identical, — it 
is  neverthelefs  difficult  to  avoid  confidering  as 
Veal  fpecies  thofe  among  the  vegetable  acids  that 
prefent  the  greatfeft  differences  from  one  an* 
other,  whether  in  the  ptoperties  which  all  men 
diftinguifh  in  them,  or  in  the  ufes  more  or  lefs 
renfiote  from  each  other  to  which  they  apply 
iheni,  according  to  the  very  diffimilar  qualities 
wh  i  ch  ^they  have  obfer ved. 

3  2,  It 
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2.  It  will  never  be  poffiblc  to  confound  the 
very  agreeable  acid  juice  of  the  lemon,  of  apples, 
or  of  vinegar,  with  the  aftringent  tartnefs  of 
nut-galls,  and  the  burning  acrimony  of  the  acid 
€xtra6led  from  Benzoin.     It  is  true  that.modern 
chemiftry  has  been  able  to  approximate,  by  its 
learned  fpeculations,  and  almoft  to   confound 
by  its  ingenious  experiments,  the  juice  of  apples 
with  the  acid  of  forrel,  the  acetous  acid,  &c. ; 
but  it  has  not  yet  done  the  fame  with  ^11  the 
vegetable  acids.     Though  feveral  of  them  have 
already  been  converted  by  its  powerful  means 
into  one  another,  they  have  not  yet  all  under« 
gone  this  fpecies  of  metamorphofis ;  and  though 
we  are  permitted  to  hope,  either  that  all  thefc 
converfions  will  be  effeded  by  future  £xperi- 
tnents,  or  that  we  fball  find  out  the  true  caufes 
of  the  failure  of  thefe  tranfmutations ;  it  is  no 
lefs  certain,  that  in  the  prefent  ftate  of  our 
knowledge  it  is  necelfary  carefully  to  diilipguilli 
the  different  acids  which  the  vegetables  prefent 

« 

to  us.  . 

3.  This  part. of  chemiftry  has  made  im- 
meufe  pro^rels  from  the  year  1776  to  the  pre- 
fent day.  At  the  former  period  fcarcely  two 
acids  different  from  each  other  werediftinguiihed 
in  vegetables,  namely,  that  which  was  native 
in  them  aild  which  was  always  believed  to  be 
a  kind  of  tartar,  and  that  which  was  the  produd 
of  fermentation ;  and  neverthelefs,  the  number 
of  the  four  plants  was  found  to  be  immenfe 
in  the  firft  and  moft  fupeificial  affays  of  the 

chemifts; 
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chemiils :  the  number  of  thofe  which  were  ob- 
tamed  in  the  changes  which  vegetabks  were 
made  to  undergo  by  the  analytic  means  to  which 
they  were  fubjeded,  appeared   equally  confi- 
derable.     In  the  prefent  ftate  of  chemiftry  we 
reckon  at  lead  fifteen  fpecies  of  vegetable  acids : 
the  laboun  of  Bergman  and  Scheele  firft  opened 
thia  brilliant  career,  which  many  modern  che-^ 
mifb  have  followed  with  a  rapid  pace. 
.   4.  All  thefe  acids  of  whatfoever  kind,  artifi* 
cial  or  fa6);itious,  are  compofed  of  analogous 
principles.     We  conftantly  find  in  them,    by 
exa6);  ^nalyfis,  carbon,  hidrogen  and  cOxigen; 
they  are  all  reduced  by  the  oxigenating  ot 
burning   procefles    into   water  and   carbonic 
acid.     We  Qught^  therefore,  to  confider  them 
as  acids  with  bin^y  radicals,  hidrO'Carbohatcd 
or  carbd^hidrog^mUedf   united  with  difierent 
proportions  of  oxigeu,  which  differ  from  the 
vegetable  oxides  properly  fo  called,  or  from  the 
immediate  but  not  acid  materials  of  vegetables, 
only  by  their  faperrabiindance  of  the  acidifying 
principle.      16;  this  manner^  it  will  eafily  be 
conceived  how  the  oxides  are  converted  into 
acids,  whether  by  the  a6tion  of  fire,  or  by  that 
of  the  decompofable    acids  with   fimple  ra- 
dicals,   or  by  fermentation.     In  this  manner 
aifo  may  be  explained  the  reciprocal  converfion 
of  Several  of  thefe  acids  into  one  another.     In 
order  to  effe6l  any  of  thefe  converfions,  it  is 
fufficient  to  produce  a  variation  in  the  propoif- 
tibn*  of  the  principles  which  conftitute   the 

materials 
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materials  or  thefe  acids :  almoft  always  we  ex-* 
traft  from  them  different  quantities  of  hidrogen 
dr  of  carbon,  or  both  at  the  fame  time,  and  wc 
augment  the  quantity  of  oxigen  fo  as  to  com-  ^ 
plete  their  acidification. 

5.  When  we  try  the  plants  which  wc  meet 
with  in  our  walks,  with  very  fenfible 'blue  paper, 
moft  of  them  exhibit  marks  of  acidity ;  but  moft 
of  them,  when  treated  with  more  exaftiiefe  in 
their  juices,  are  found  to  contain  fevcral  acids 
at  the  fame  time ;  and  it  is  very  rare,  perhaps  even 
impoffible,  to  find  a  fingle  acid  in  any  one  part 
of  plants,  efpecially  in  the  juices  of  acid  fruits. 
The  fame  phenomenon  is  obferved  when  by  treat- 
ing the  different  vegetable  oxides,  and  efpe- 
cially mucus,  the  faccharine  matter,  the  fecula, 
&c,  by  the  different  oxigenating  or  acidifying 
proceffes,   we  convert  them  into  acids:    We 
obtain  from  them  at  lead  two  fpeci^,  frequently 
three  at  a  time.     In  this  mannfer  I  have  con- 
verted the  ligneous  fubilance  into  four  acid^ 
and  I  have  even  found  five  different  fpeci^s 
in  crude  and   four  wines    of  the  vicinity  ^=3^ 
Paris.     It  therefore  appears  that  art  imitat-^' 
the  proceffes  of  nature  in  the  fabrication  of  t 
acids ;  for  there  are  always  feveral  of  them  tog 
ther,  though  I  muft  here  remark,  that  the  aci 
fimultaneoufly  prefented  by  Nature  in  a  gre 
number  of  vegetable  fubftances,  are  frequentl 
of  the  clafs  of  thofe  which  art  has  hitherto  bee: 
unable  to  imitater 

6. 
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6.  In  order  to  know  the  numerous  fpecies  of 

"vegetable  acids,  for  I  here  comprehend  thofe^ 

only  which  have  hidrogen  and  carbon  for  their 

I)inary  radical,  and  not  the  acids  with  fimple 

:i-adicals,  the  fulphuric,  the  nitric,  the  carbonic, 

"%vhich  are  frequently  found  combined  in  the 

^^-"^etable  fubflances  ;  it  is  neceffary  to  admit  a 

■methodical  divifion  between  them,  a  claffifica- 

■zion  which  enables  us  to  compare  them,  regu- 

Istrly  to  explain  their  diftinftive  charafters,  their 

analogies  and    their   differences.      With  this 

t-xitehtion  I  diftinguifii  them  into  fix  genera. 

In  the  firft  I  comprehend  the  native  vegeta- 
t>le  acids,  which  exift  pure  and  uncombined  in 
|>lants :  this  ^enus  includes  five  fpecies,  viz, 
tlie  gallic,  the  benzoic,  the  fuccinic,  the  malic, 
£^:nd  the  citric. 

In  the  fecond  genus  I  rank  the  acids  partly 
^stturated  with  pot-afli,  which  are  termed  vege- 
t:^ble  acidulfes,  and  which  include  two  fpecies, 
ttie  oxalic  acidule  and  the  tartarous  acidule. 

The  third  genus  comprehends  the  acids  formed 
t^y  the  fire,  or  the  empyreumatic ;  of  which 
"there  are  three  fpecies,  the  pyromucous,  the 
Pyrq tartarous,  and  the  pyroligneous  acids. 

To  the  fourth  genus  I  refer  the  fadlitious  or 
Artificial  acids,  \vluch  art  forms  by  tlie  adion 
^f  the  oxigenated  bodies,  or  of  the  powerful 
Acidsy  upon  fome  of  the  immec]iate  materials  of 
Vegetables,  and  which  have  not  yet  been  met 
"^ith  in  nature.     This  genus  comprehends  three 

fpecies, 
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fpccies,  viz.  the  mucous^  the  camphoric,  axifttli^ 
fuberic  acids. 

In  the  fifth  genus  I  plac;e  the  artificial  dcids 
analogous  to  the  preceding  in  their  faftitioui 
oxigen,  or  produced  by  art,  but  which  are 
fimilar  to  thofe  which  are  alfo  found  ready 
formed  in  nature.  This  fifth  genus  contains 
two  or  three  fpecies,  the  malic  acid,  the  tar- 
tarous  acid,  concerning  which  there  i^  fome 
doubt  relative  to  its  artificial  formation,  as  I 
ihall  fliow  hereafter,  and  the  oxalic  acid. 

Finally,  I  form  a  fixth  genus  of  the  vegeta^ 
ble  acids  produced  by  fermentation;  there  are 
as  yet  only  two  fpecies,  tlie  acetous  and  die 
acetic  acids,  belonging  to  this  genus,  though 
it  is  very  probable,  as  I  intend  to  fhow,  tha^      ' 
fermentation  is  capable  of  producing  a  greatex^ 
number  of  them,    which  have  not  yet  beeim. 
examined  with  fufficient  accuracy  to  enabt^ 
us  to  diftinguiih  them  as  particular  fpecies. 


Slction  II. 

Of  the  firft  genus  of  the  Vegetable  Acids, 
of  the  native  and  pure  Aitids. 

1.    NOTWITHSTANDING  the  immeo^ 
quantity  of  fpontaneoufly  acid  plants  and  V( 
tables  which  are  found  in  abundance  and  i 
all  latitudes,  chemifts,    in  examining  plani 

hav^« 


V£a£TABL£   ACldS.  SI41 

^fe  hitherto  found  only  five  fiifficiently  diftinft 
cies,  differing  from  each  other.  It  is  not, 
vever,  to  be  imagined  that  the  dlfcoveries 
entirely  terminated,  or  that  no  hopes  ai-e* 
be  entertained  of  difcovering  hereafter  a 
ater  number  of  them,  when  the  naturally 
d   vegetables    fhall  have  been   better  exa^ 

J.  Though  I  indicate  this  firft  genus  as  con- 
ling  native  and  pure  acids,  I  do  not  fpeak  of 
irely  infulated  and  purified  acids,  and  this 
ity  is  to  be  underftood  only  as  relative  to  the 
ds  of  the  fecond  genus  which  are  partly  fa- 
ated  with  pot-afli :  in  fa6l,  thefe  are  fuffi- 
ntly  exempt  from  pot-afh  and  from  fatura- 
n ;  but  they  are  not  completely  infulated 
1  feparated  from  all  forefgn  matter.     They 

found  mixed  with  mucilage,  with  acid 
ces,  with  light  fecula,  with  colouring  matter; 
1  it  is  neceffary  to  employ  different  means 
order  to  obtain  them  in  the  ftate  of  purity 
per  for  examining  their  properties  and  their 
trailers. 

►.  Of  the  five  fpecies  of  acids  comprehended 
:his  genus,  tliree,  the  gallic,  the  benzoic  and 

fuccinic  may  be  obtained  in  a  cryftalline 
tti  by  fublimation ;  a  fourth  affumes  a  very 
ular  cryftalline  form  by  the  evaporation  of 
folution,  namely,  the  citric  acid ;  the  fifth 
inot  acquire  this  cryftallization,  but  always 
lains  itt  a  magma;  this  is  the  malic  acid. 
is,  therefore  evident,  that  if  we  knew  only 
Vol.  VII.  R  this 
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this  property, we  fliould  be  able  eafily  to  dift 
gmQi  them  from  one'  another ;  but  their  exa^ 
hiftory  will  fiirnifli   many  other  cbaraftera 
^ftinftion  between  them. 


Species  t. 
Gallic  Acid. 

A«  Hifiofi/fSeat^  ExtraSiofiy  Punficationv 

I.  THE  name  of  gallic  acid  is  applied  to 

that  which  is  extra6led  from  the  nut-gall  mo^^ 

abundantly  than  from  any  other  vegetable  fub^ 

ftance,  though  it  is  alfo  contained  in  the  wood 

and  tht  bark  of  the  oak,  of  the  afli,  the  willo  w^ 

in  Peruvian-bark,    the  Simarouba,    the    pom- 

granate,   ftimac,    the  Foot  of  tormentilla  and 

biftort,  the  cone  of  the  cyprefs,  the  fhell  of  th© 

walnuti,  the  ftalk  of  the  Iris    of  the  MarfheSr 

&c.     Chemifts  were  acquainted  with  the  pro-* 

pi^rty  which  all  thefe  fubftances  poffefs  of  ^t^" 

cipitating  the  ferruginous  falts  in  the  blacl^ 

ftate,  and  they  attributed  it  to  what  they  term^^ 

their  aftringent   property.      Macquer,    Lewi^*^ 

Cartheufer  and  Gioanetti  inveftigated  by  font^^ 

experiments,  though  without  adequate  fucce:^^ 

the  mode  of  the  operation  of  thefe  fubftanc^^ 

upon  the  folutions  of  iron.     Monnet  efpetiallX 

announced  that  the  vegetable  aftrin^nts  aft^^ 

immediately  upon  metallic  iron,  ^.nd  coloured 

it 
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it  black.  Gioanetti  difcovered  that  the  pre- 
oipitate  of  ink  was  not  attrafilablc  by  tlieload- 
ftone,  and  that  the  iron  does  riot*  ex:ilt  in  it  iii- 
the  metallic  ft  ate,  as  had  tillthen  been  generally 
believed. 

2.  Though  thefe  fafts  ought  to  have  led  to 
^theconclufiori  that  the  principle  in  the  vegeta* 
ble  aftringent  fubftances  which  precij^itated  iroir 
in^the  black  fofnl  was  an  acid,  the  acaderiiiciaris^ 
o^f  Dijon  were  the  firft  who  ^dop tied  this  opinion^ 
in  1772  •     They  fhowed  that  the  produtfts  dif- 
1      tilled  from  the  nut-g^ll  blackened  the  folutioii* 
\      of  fulphate  of  iron ;  that  this  excrefcerice  yielded* 
\'    Wh  cold  water  an  extraO;  amounting  to   a* 
t\velfth  of  its  weight,  that  its  infufion  reddeni&df 
tUmfole  arid  blue  papei^rthat  the  fame  principle' 
that  precipitated  iroTnt'iri  the  black  ftkte  AVa# 
foluble  in  the  oils;  alcohol  and  ether;  that  the' 
<^lier  acids  alfo  diflblved  without  altering  it  7 
tHat  its  folution  in  water  precipitated  the  ful* 
pHur  of  the  alkaline  fulphurets  ;  that  it  decoiti^' 
pofed  the  metallic  folutions,  and  coloured  their 
oxides  by  unitirig  with- them  ;-  that  it  diffolved  - 
^^''o-n  immediately,  and  rfeducecPftlver  and  goldi*^ 
^^^^r  having  ifeparated- them  from   their  ftJl**'' 

^nts. 

3%  Thefe  approximated  details  affordbd^  as' 
3^^t-  only  a  general  pioof  of  the  ^cid  nature  0^ 
^^^-  principle '  of  the  nut-gall  whei^by  iron  wa^ 
I*^cipitated  in  the  black  ftate;  but  they  dicB 
?^t:  f)irniih  the  mearis  of  extraCtihgand  obtafe* 
x\n^  acid^  feparately,  and  afcertainiiig^  \ii 

R  2  cha^ 
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charaftcriftic  properties.     It  is  to  Scheele  that 
M'e  owe  the  difcovery  of  this  acid,  by  the  pro- 
cefs  which  he  publiflied  in  1780  for  extrafting 
it  pure  and  cryftallized.     He  poured  upon  one 
part  of  s^ll-nuts  bruifcd  or  reduced  to  a  coarfe 
powder,  fix  parts  of  very  pure  water;  he  left 
them  to  macerate  for  fifteen  days  at  a  tempera- 
ture between  15  and  20  degrees;  he  filtrated 
and  placed  the  liquid  in  a  large  veffel  of  glals 
or  of  earth  in  order  to  expofe  it  to  the  air  and 
let  it  flowly   evaporate.     A   blacknefs,   and  a 
tliick,  and  as  it  w  ere   glutinous,  pellicle  were 
formed;    very  abundant   muceus  flakes  were- 
Separated ;  the  folution  had  ho  longer  a  very 
aftringent,  buta  more  fenfibly  acid  tafte.    After^ 
two  or  three  months  exppfure  to  the  air,  Scheele 
obferved  upon  the  fides  of  the  veffel  in  which - 
the  licjuor   was    contained,    a  brown   ftratum. 
axlhering  to  the  veffel  and  covered  with  granu- 
lated  cryfl:als,    brilliant,  •  of  a   yellowiih   grey 
colour:  he  alfo  found  a  large  quantity  of  thefe 
cryftals  under  the  thick  pellicle  with  which  the 
liquirf  was  covered.      He   then   decanted   the 
latter ;  he  poured  upon  the  depofit,  the  pellicle, 
a.nd  the  cryftalline  crull,  alcohol  which  heheatedf; 
this   folvent  took  up  all  the   cryflallized  acid 
without  affecting  the  mucilage:  he  evaporated 
tlie  alcohoUp  -folution,  and  thus   obtained  the 
pure  gallic  acid  in  fmall   cryfials  as  it  were 
granulated,  brilliant,  and  of  a  flightly  yellowiih 
colour.     It  is  by  this  procefs  that  the  acid  of 
wiaich  J  f^eak  was  prepared  aftcx  Scheele,  till 
^  another 
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another  manipulation  came  to  be  known,  wliich 
feems  to  deferve  the  preference  over  it. 

4.  Citizen  Deyeux  gave,  fome  years  after 
Scheele,  a  very  good  Memoir  on  the  Analyfis 
of  the  G  all-Nut.  He  particularly  difcovered, 
that  by  heating  this  excrefcence  of  the  oak 
pounded,  (lowly  and  cautioufly,  hi  a  pretty 
broad  and  high  glafs  retort,  it  fublimes  a  coi)- 
fiderable  quantity  of  cryftals,  lamellated,  bril- 
liant, fih^ery,  confiderably  large,  and  which 
poflefs  all  the  properties  of  the  fame  gallic  acid. 
He  indicates  this  procefs  for  preparing  this  acid ; 
but  I  fliall  obferve  that  this  means,  which  is 
much  more  expeditious  than  that  of  Scheele, 
fucceeds  only  when  the  operation  is  conducle<d 
with  much  caution.  It  is  nepelfary  to  apply 
the  fire  moderately,  to  take  great  care  not  to 
pufli  its  aftion  fo  far  as  to^difengage  the  oil, 
for  this  carries  ^way  and  inftantaneoufly  dif- 
folyes  all  the  cryftals  that  have  been  fubUmcd 
previous  to  its  appearance.  With  the  aid  of 
iheie  precaiations^  though  the  fire  con4l^ntly 
deftroys  a  portipn  of  the  gallic  acid,  wc  ajways 
obtain,  a  p ret t J  cpnfiderable  quq^ntity  of, it, 
>vhich  is  very  pure,  very  white,  very  w^ell  crys- 
tallized, and  in  this  ftate  undergoes  no  altera- 
tion. Wfi  do  not  find  in  it,  after  having  ex- 
tracted it  by  this  procefs,  either  extractive  pr 
colouring  matter  which  alter  it  Jn  the  procefs 
giyen  by  Scheele. 

*.:..■  ^  B.  P/ij/fical 
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^.  Phiffical  Properties. 

5.  The  gaUic  acid,   efpeciaHy  as  extfa&i^d 
by  the  fecond  proccfs,  is  folid,  cryftaflized     in 
oftahedfons  with  fcalenous- triangles,  or  in  bril- 
liant plates,  of  an  acid,  pungent,  and  auiiere 
tafte,  but  much  lefs  ftrong  and  aftringent  tlian 
that  of  the  gall-nut  from  which  it  proceed 3  ; 
which  has  induced  modern  chemifts  to  believe 
that  this  acid  is  not  the  fole  caufe  of  the  aftrin- 
gency,  as  was  formerly  thought ;  and,   in  fa6J, 
the  acid  obtained  by  fublimation  has  much  lefs 
of  an  aftringent  tafte  than  that  M^hich  is  ex- 
trafted  by  mere  maceration,  according  to  tbe 
procefs  of  Scheele.     By  the  latter  preparatioiij 
inftead  of  having  the  acid  in  plates  as  by"  fab- 
Mmation,    we   obtain  the  srallic  acid  in  fniall 
qftahcdrpns  of  a  yellowifh-grey  colour, 

6.  it  is  very  light,  and  fufceptible  of  beitig 
ratfed  into  vapour  by  a  gentle  heat ;  it  cou* 
denf^s  and  cryftallizes  as  it  cools*     In  its  fta^^^ 
of  valour,  it  lias  an  aromatic  jTmell,  pungjep*' 
gjid  cohftderably  atialogous  to  that  of  th6  h^J^' 
^oic  acid.      It  is,;qaickly  fufed'  by^the  fii^^' 
and  forms,  almoft  at  the  n^omeiit  of  its  vo^^' 
tili^ation,  9.  thick  liquid  ipafs,  J)rown,  fwell^-^" 
ekhaling  an  odomus  fmoke,  fo  that  there      - 
filways  a  certain  quantity  of  it   decoiiipoif^^' 
Jt  ftrongly  colours  the  tihclur.e'df  Tvrnfole* 


C.  ChemiC 
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C.  Chemical  Troptrtm. 

7.  The  gallic  acid,   though  volatile   at  It 
degree  of   heat  not  very  confiderable^    is  al 
4Jae  fame  time  eafily  decompofable,  fince  ev«ry 
time  that  we  fublime  it,  a  part  of  it  is  always 
<iecompofed     This  decompofition  is  accompa- 
nied with  a  formation  and  difengagenient  iof 
water,  of  an  acid  liquid,   of  carbonic  acid  gas, 
of  carbonated  hidrogen  gas,  and  of  fome  dropis 
of  brown  oil:  i$  leaves  a  coal  in  confiderabte 
abundance,  difficult  to  be  burned  and  incinera* 
ted.      -. 

8.  This  acid  is  not  fenfibly  alterable  by  the 
air;  it  requires  twenty-four  parts  of  cold  water, 
or  at  twenty  degrees,  to  diffolve  it ;  it  cryftai- 
lii:es  only  by  a  flow  and  iaifenfible  evaporation : 
boiling   water  diffolves  a  third   of  its  weight 
It  precipitates  from'it«  folution  in  proportion 
as   it  cools,   but  without  a  regular  form,  and 
difpofed  only  in  fmall  grains  which  do  not  be* 
come  white,  but  remain  with  thefar  primitive 
yellow  colour.'     Alccdiol  dilfolvcs  a  much  larger 
quantity  of  it     This  liquid  when  cold  take*^ 
up  one  fourUi  of  its  weight     When   boiling 
it  can  hold  a  quantity   of  it  almoft  equal  to 
its  own  ;  it  is  precipitated  by  cooling.     When 
the   folution  of  the   gallic   acid   in   water  is 
kept  in  clofe  veffels,  it  becomes  altered  and 
decompofed,  depofits  mucous  flakes,    and  the 
acid  is  gradually  deftroyed. 

S.  It 
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9.  It  is  not  alterable  by  the  combuftlble  bo* 
dies  ;  charcoal,  over  which  the  boiling  folution 
is  paffed,  whitens  it  a  little.  The  concientrated 
fulphuric  acid  decompofes  and  carbonates  it 
Tlie  nitric  acid  changes  it  into  malic  and  oxalic 
acids.  The  oxi^j^enated  muriatic  acid  alfQ  al- 
ters  it  in  a  particular  manner  which  has  not  yet 
been  fufficiently  determined  though  it  would  be 
important  to  afcertain  it. 

10.  The  gallic  acid  combined  with  barites, 
ftrontian,  lime,  and  magnefia,  forms  with  thefc 
bafes  falts  of  little  folubility,  of  a  fawn-colour, 
which  an  excefs  of  their  feveral  bafes  caiifes  to 
diflblve  in  water,  much  more  abundantly  than 
they  naturally  combine  with  it.  Its  faline  com- 
pounds with  pot-afli,  foda,  and  ammonia,  are 
not  yet  fufficiently  known,  nor  have  they  been 
fufficiently  examined  to  be  well  defcribed.  We 
know  in  general  that  they  have  little  folubility, 
and  that  their  generic  charafters  confift  Only  in 
the  precipitation  of ,  the  metallic  folutions  into 
coloured  gallates,  and  efpecially  of  thofe  of 
iron,  into  a  black  or  dark-blue  powder. 

1 1.  That  property  which  moft  diflinguiflies 
*hc  gallic  acid  ^  from  ^U  the  other  vegetable 
^cids,  is  the'  great  attra6lion  which  it  exerts 
upon  the  metallic  oxides ;  it  is  fo  ftrong  that 
this  acid  feparates  them  from  the  greater  num-- 
ber  of  the  moft  powerful  acids  :  the  phenomena 
which  the  gallic  acid,  poured  into  the  metallic 
folutions  produces,  are  extremely  various.  The 
more  readily  the  oxides  abandon  their  oxigen, 

the 
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tie  more  alterable  they  are  by  the  gallic  acid, 
^oured  into  the  folution  of  gold,  it  gives  it  a 
rreeniffi  colour,  precipitates  from  it  a  brown 
po^v^der,  which  is  fpeedily  reduced  into  gold,  and 
covers  the  folution  with  a  pellicle  of  gold,  well 
reduced,  brilliant,  and  metallic.     Silver  is  fepa- 
rated  in  a  brown  precipitate  from  its  nitric  folu- 
tion, and  a  light  layer  of  this  reduced  metal 
foon  covers  the  furface  of  the  liquor.    Mercury 
is  precipitated  in  an  orange-yellow,  copper  in  a 
brown,  bifmuth  in  a  lemon-yellow,  iron  in  a 
black  ftate.     The  folutions  of  platina,  of  zinc, 
of  tin,  of  cobalt,  and  of  manganefe,  are  not 
precipitated  by  the  gallic  acid ;  and  it  may  be 
here  remarked  in  general,  that  thefe  are  pre- 
cifely  the  metals  which  retain  moll  ftrongly  the 
pxigen  neceffary  for  their  faturation,  and  which 
are  not  variable    in    their  oxidation ;    whilft 
thofe  which  are  precipitable  by  this  acid,  ftop, 
in  general,  at  different  degrees  of  oxidation, 
retain  but  feebly  the  laft  portion  of  oxigen 
which  faturates  them,  and  are,  in  general,  fepa- 
rated  from  their  folvents  only  at  their  maximum 
pf  oxidatioii. 

12.  This  has  been  particularly  afcertained  for 
the  folutions  of  iron.  Mr.  Prouft  has  very  well 
proved  that  fuch  of  thefe  folutions  as  only  con- 
tain iron  little  oxidated,  which  are  fcarcely  co- 
loured and  greenifh,  either  yield  none,  or  but  very 
little  of  a  precipitate,  little  coloured,  and  violet, 
or  of  a  de^p  red  ;  that  thofe,  on  the  contrary, 
ill  which  the  Iran  is  furcharged  with  oxigen, 

form 
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fon»  imTnediatelyaV^ry  Wack  precipitate.;  that 
it  would  be  advantageous  in  the  preparation  rf 
the  black  pigment,  the  black-dye,  or  ink,  to 
cmi^loy  the  red,  or  fiiper-roxigenated  fulphatcof 
iron  ;  that  it  is  for  want  of  employing  the  lat- 
ter that  wc  are  obliged  to  agitate  the  ftuffis  in 
the  air  after  they  have  been  taken  out  of  the 
Ibath,  iu  order  to  make  them  abforb  the  oxigen 
which  favours  the  combination  of  the  iron  witk 
the  gallic  acid ;  that  it  is  for  the  fame  rcafott 
that  ink  affumes  a  fine  black  colour  by  its  ex- 
pofure  to  the  air;  that  thils  oxigeaatiDg  and 
blackening  efFe<5l  may  be  produced  at  the  very 
moment  wheo  thcsmixtures  are  made  by  adding 
oxigenated  muriatic  acid  to  them.    Sucbis  the 
Very  fimple  tl>eory  of  the  fabrication  of  dyeing 
mijktmes,  and  of  ink,  which  depend,  as  ire  fee> 
upon  the  highly  oxidated  ftate  of  the  iron,  and 
its  ftrong  union  in  this  ftate  with  the    gailic 
acid. 

IS.  The  whole  account  which  I  have  jtift 
given  of  the  properties  of  the  gallic  acid,  proves 
that  it  contains  the  moft  carbon  of  all  the  ve* 
getable  acids,  as  is  demonftrated  by  its  colour^ 
the  facility  with  which  it  is  blackened  by  the 
a6lion  of  the  fire  and  of  the  air,  its  little  fpon- 
taneous  alterability,  the  large  quantity  of  coal 
which  it  leaves  after  its  folution,  that  of  the 
carbonic  acid  which  it  affords  in  its  decern* 
ppfitions  by  firc^  aiid  by  the  nitric  acid.  We 
might  confider  it  as  a  kind  of  carbonous  acid, 
as  Citizen  Deyeux  had  conceived  it  to  be,  were 

we 
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we  perniitted  to  exclude  the  hidrogen  from  its 
coinpofition.  But  tlie  prefence  of  the  latter 
principle,  which  with  the  carbon  conftitutes 
its  binary  radical,  and  affimilates  it  to  all  the 
vegetable  acids,  and  befides  is  demonltrated 
to  exift  in  it  by  all  the  phenomena  of  its 
decompofition^  oppofes  the  admiflion  of  this 
opinion,  which  otherwife  is  ingenious,  though 
«ot  fufficiently  exaft  for  the  pr^fept  ftate  of 
^liemical  knowledge, 

D.    U/es. 

Ih  T«E  gallic,  acid  is  much  employed  in 

xiyeing,  and  in  the  preparation  of  ink  ;  i)t  forms 

the  bafe  of  all  the  black  dyes,  and  all  the  grounds 

of  this  caft,  fucb  as  the  grey,  &c.     It  is  never 

lemployed  in  a  pure  ftate,  but  mixed,  as  it  is  in 

the  vegetable  fubftances  which  contain  it,  with 

the  aftringent  matter,  and  efpecially  with  tanin. 

^f  bis  is  the  reafon  why  the  black  colour  produced 

by  this  acid  thus  mixed,  has  a  red  or  purple  caft 

-which  frequently   appears  when    the  bkick  13 

rhanged.  We  may  prepare  ink  much  more  co* 

loured,  much  moris  pure,  and  lefs  alterable  with 

the  purified  gallic  acid,  than  with  the  deco6lion 

of  gall-nuts.     This  acid  is  frequently  ufed  in 

ichemiftry  in  order  to  afcertain  and  detennine 

the  prefence,  the  quantity,  and  even  the  ftate 

t>f  iron   in  a  great  number  of  fubftances    in 

folutioji* 

• 

2  Species 
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3  F  E  C  I  E  S      IL 

Benzoic  Acid. 

* 

I 

A.  llijlari/y   S$atf  HairaSion^  Puriji^^ation. 

I.  OUR  firfl  knoxrledge  of  the  benzoic  acid 
is  due  to  Blaife  de  Vigeriere,  who  wrote  at  the 
beginning  of  the  feventeenth  century.    He  wa* 
the  firft.who  afferted  that  by  diftilUng  benzoic 
a  cryftalUzed  acid  fait  was  obtained  in  odorant 
and  acrid  needles,  which  have  fince  been  termecj 
in  pharmacy  Flowers  of  Benzoin.     Some  che- 
mifts  conceived   it  to  be  a  modified  mmeral 
acid,  till  the  properties^  that  were  found  in  this- 
aicid,  plainly  fliowed  it  to  be  a  vegetable  acid 
.different  from   all   other  acids   of   this   cJaik 
Geoffroy  announced,  in  1738,  that  it  might  be 
cxtra^l'ed  by  water.     Lemery  gave  a  very  good 
procefs  for  obtaining  it  by  fubiimation.  Schecle 
laftly  iliowed  how  to  feparate  it  from  benzoin 
by  means  of  lime.     Mr.  IJchtenftein  has  pub? 
lifhed  ohfervations   on  the  procefs  of  Scheelcr 
and  on  feveral  properties  of  this  acid. 

2.  Benzoin  is  not  the  only  vegetable  fub- 
ilance  which  affords  the  benzoic  acid;  the  acid 
even  bears  this  name  only  becaufe  benzoin  js  the 
vegetable  fubftance  which  is  moft  <:omnionly 
employed  in  order  to  obtain  it,  and  which  j'telds- 
it  in  great  abundance.    It  is  alfo  obtained  fronw 

purC5? 
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re  fiorax,  fioni  the  ordinary  ft}  rax,  from  the 
balfain  of  Peru,  and  the  balfam  of  Tolu,  from 
li<juidambar,  from  vanilla,  and  even  from  cina- 
n^on,  the  diftilicd  water  of  which  depofits  it  ia 
cryftallized  needles  by  cooling  and  repofe:  it 
alfo  exifts  in  the  urine  of  children,  frequently 
ev^en  in  tliat  of  adults,  and  conftantiy  in  the 
urine  of  the  quadrupeds  that  live  on  herbs  and 
Imy,  efpecially  in  that  of  the  camel,  the  horfe,  and 
the  cow.   There  is  reafon  to  believe  that  a  great 
number  of  vegetables,  and  even  of  gralfea,  con- 
tain  it  more  or  lefs  abundantly,  and  that  it 
is  from  this  food  that  it  paUes  into  tlie  urine. 
Citizen  Vauquelin  and  myfelf  have  found  ftrong 
rcafons  for  fufpeding  it  to  exift  in  the  author^ 
(i^tmn  odoratiimy    a  herb  which  is  known  to 
,    ittipart  an  aromatic  quality  to  hay.     We  have 
found  this  acid  combined  with  pot-afli  and  lime 
.   *a  dung  hill  water,  as  well  as  in  the  urine  of 
the  quadrupeds  that  have  been  mentioned, 

3.  In  order  to  obtain  it  by  the  moil  connnoii 
or  mpft^  ufcful  procefs,  benzoin,  coarfely  pul- 
verized, is  put  into  an  earthen  pot;  this  veffel 
IS  covered  with  a  cone  of  pafteboard,  pafted 
^on  the  fides  of  the  pot:  the  apparatus  is 
placed  upon  a  furnace  charged  with  very  little 
fife,  and  even  of  hot  aflies.  At  this  heat  the 
l^cnzoic  acid  fublimes  and  attaches  itfelf  to  the 
fides  of  the  cone,  winch  is  taken  oiF  and  re- 
viewed every  two  hours:  this  is  continued  till 
the  fublimed  acid  begins  to  be  coloured  by  the 
oil  wbich  immediatelv  fucceeds  it  by  the  adiou 

of 
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of  the  jBre.  Bucquet  fubftituted  inftead  of  tMs 
apparatus  of  Leniery,  two  fimple  earthen  pans, 
the  maiigiiis  of  which  wer^  ground',  which  he 
luted  upon  one  another,  in  order  to  obviate 
the  lofs  of  all  that  quantity  of  acid  which- 
exhales  throug'h  the  pafteboard  fides. 

4*  In  tfhe  procefe  of  Geoffroy,  the  pulverised 
benzoin  was  digefted  in  hot  water,  which  hav- 
ing been  filtrated,  yieldied,  by  cooling'v  needled 
cryftals;    but    Scheele   has^  obferved  that  by^ 
this   means  /  dnly    a  fmall    quantity  was  ob^ 
tained,  on  account  of  the  incapacity   of  the' 
water  to  penetrate  the  refinous  part  of  bettzoin*, 
efpecially  when  fufed,  and  which  always  fvvinls 
upon  the  liquid.     On  account  of  this»inoonve« 
nience,  after  feveral  trials  with  diflferent  alkaline!- 
fubftances,  he  adopted  the  follo\ving  procefs: 
one  part  of  quick-lime  is  taken,  which  is  fii*ft- 
diluted  with  three  parts  of  water :  about  thirty 
parts  of  water  are  added,  which  are  after\vards' 
mixed  gradually,  and  with  a  motion  capable  of 
properly  difpofing  the  fubftances  together^  ^vlth- 
four  parts  of  benzoin  in  powder:  the  whole  is  then- 
heated  over  a  gentle  fire  for  the  fpace  of  half  an 
hour,  conftantly  ftirring  the  mixture;  it  is  then- 
removed  from  the  fire,  and  left  to  fubfldfe  for 
fome  hours  ;  the  clear  fupernatant  liquor  is  de- 
canted ;  eight  parts  of  water  is  poured  upon 
the  refiduum,  it  is:  boiled  for  half  an  hour,  and 
nil Jied  with  the  former  lixivium.    The  liquor  is* 
rstVuced  by  evaporation  to  two  parts;  muriatic 
a^id*  is-  pomed    into   it    drop  hy    drbp,    till— 

'-■      '  a  flight 


a  flight  excefs  has  been  produced*,  which  forms-' 
a  pulverulent  precipitate  of  benzoic  stcidf  by  de-? 
compofJng  the  benzoate  of  lime  diffolved  in  the 
lixivium;  the  precipitate  is  well  waihed  upon  a 
filtre ;  and  if  we  wiili  to  obtain  it  in  cryftals,  it 
is    diffolved'  in  five  or  fix  times  its  weight  of 
boiling  water ;  it  is  filtrated  through  linen,  and^ 
the  folution  having  been  fuflfered  to  cool,  depd- 
fits  long  comprelFed  prifms.     In  this  operation, 
the  benzoic  acid,  feparated  from  the  benzoin 
hy  the  lime,  forms  calcareous  benzoate,  which 
diffolves  in  the  lixivium,  and  Avhich  the  muria- 
tic acid  decompofes  on  account  of  its  morr 
powerful  attra6lion  for  the  lime. 

5".  Though  Scheele,  when  he  publiflied  this  pro- 

cefs,  neceffarily  announced  that  it  affords   as' 

niuch  acid  as  fublimation,  which  had  produced 

him  only  from  0,08'to  0, 10  of  the  benzoin  ;  not- 

^ithftanding  the  affertioh  of  Spielman;  M-ho  had 

inade  the  quantity  amount  to  a  quarter  of  tile* 

height  of  this  balfam  ;  yet  Mr.  Lichtenfliein  has 

■pietended,   in  new  Obfervations,  publiflied  in 

■"  Grerinany  fmce  the  Memoirs  of  Scheele,  that 

tliia  operation  does  not  furnifli  as  much  acid' as 

:    fiiblimation ;  but  there  is  reafon  to  believe,  witli 

Schtele  Himfelf,  and  with  Citizen  Guyton,  that' 

Mr.  Lichtenftein,  as  well  as  Spielman,  reckon 

ii^to  the  weight  of  the  benzoic  acid;  extvafted 

ty  fire,  the  impure  portion  of  this  fait,  foiled 

hy  a  fmall  quantity  of  oil,  which  greatly  in- 

creafes  the .  quantity ;   fo  that  the  procefs  of 

f.  Scheele 
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Scheele  is  not  lefs  deferving  of  the  preferenee 
over  all  the  other  methods  defcribed  before 
him. 

6.  We  have  confirmed  the  excellence  of  this 
procefs,  and,  in  fome  meafure,  extended  its 
ntility,  by  propofing  to  extra6t  the  benzoic 
acid,  for  chemical  and  pharmaceutical  ufes, 
from  the  waters  of  dung-hills,  of  ftables  and 
flails,  by  means  of  the  muriatic  acid,  which 
decompofes  in  it  the  calcareous  benzoate,  and 
feparates  from  it  the  benzoic  acid,  as  in  the 
procefs  of  Scheele.  This  new  procefs  will  ena- 
ble us  to  reap  fome  advantage  from  a  fubflance 
that  has  hitiierto  been  intirely  negle£ied  and 
ufelefs,  namely,  the  urine  of  quadrupeds.  Should 
it  be  feared  that  the  acid  obtained  by  this  me- 
thod might  have  a  foreign  fmell  different  from 
that  which  it  ought  to  have,  we  may  diffolvc 
it  in  boiling  water,  filtrate  its  folution,  and 
fufFer  it  to  cool  in  order  to  obtain  from  it  the 
cryftallized  acid.  By  repeating  this  operation 
twice  in  fucceffion  upon  the  acid  extrafted  from 
the  dung-hill  water,  or  from  urine,  we  fhall 
almoft  intirely  deprive  it  of  its  fmell,  whicli, 
however,  is  not  fetid,  but  only  a  little  different 
from  that  of  the  acid  as  extrafted  from  the 
benzoin.  The  urine  of  the  buffalo  is  that 
which  affords  the  moft  of  this  acid. 
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6.  Phyficai  Properties. 

4 

^.  The  pure  benzoic  acid  is  in  the  form  of 
a  light  powder,  fenfibly  cryftallized,  or  in  fine 
needles,  the  form  of  which  is  very  difficult  to 
be  determined  on  account  of  their  minutenefs. 
It  is  white  and  brilliant  when  fufficieiitty  pure: 
that  which  has  a  yellow  or  brown  tinge,  iS 
foiled  by  a  certain  quantity  of  volatile  oil.  It 
is  not  a  brittle  fubftance^  as  its  folidity  and 
cryftallized  formfeems  to  indicate;  on  the  con* 
trary,  it  is  dudile,  and,  as  it  were,  elaftic.  When 
we  attempt  to  pound  it,  it  forms  a  kind  of 
pafie  or  pulp. 

8.  Its  tafte  is  acrid,  pungcint,  acidulous,  hot, 
and  very  bitter.  It  reddens  the  tindure  of  turn- 
fole,  but  not  the  fyrup  of  violets.  It  has  not  a 
ftrong  fmell  when  cold,  though  the  flight  aroma- 
tic odour  which  it  diffufes  may,  however^  ferve 
to  diftinguiili  and  charaderize  it;  but  it  aflumes 
a  very  powerful  one  when  heated j  and  fef^ 
pecially  when  it  is  volatilized.  It  is  very  lighti 
and  occupies  a  large  volume,  efpecially  when 
in  the  form  of  long  needles  intermingled  with 
each  other  in  every  direcHon. 

9.  When  expofed  to  a  gentle  fire,  it  becomes  li- 
quefied, forms  a  foft,  brown,  and  flightly  inflated 
mafsj  M^hich  cools  into  a  folid  cruft,  prefentmgat 
its  furface  marks  of  cryftailization  in  divergent 
rays.  By  the  aftion  of  a  more  violent  fire  it 
fublimes  and  exhales  into  the  air  in  a  white. 

Vol.  VII.  S  acrid, 


'» 
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acridy  irritating^  fmoke,  which  ftimulates  the 
eyes,  and  produces  a  difcharge  of  tears ;  it  i* 
alfo  very  fpeedily  volatilized  when  placed  upon 
an  ignited  coaL 
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to.  The  benzoic  acid  inflames  wItcbl  heated 
ftrongly  in  contadl  with  the  air,  when  ap** 
proaehed  to  an  inflamed  body,  when  touched, 
liquefied  with  a  red-hot  iron,  or  when  fub* 
jefted  to  the  elefi^rre  commotion.  If  heated 
aloric  in  a  clofe  apparatus,  the  greater  part 
is  fublimcd  without  alteration  ;  but  a  port^ion  i* 
decooipofed^  yields  a  little  acid  phlegm,  a  greater 
abundance  of  oil  than  any  other  vegetable  acid, 
and  efpecially  a  much  larger  quantity  of  car- 
bonated hidrogen  gas  than  all  other  bodies  of 
this  nature.  It  leaves  merely  a  trace  of  coal  in 
the  retort.  Jn  order  the  better  to  decompofe  it, 
it  is  neceflkry  to  treat  it  in  a  diftilling  apparatus 
after  having  mixed  it  with  fand  :  by  this  means 
we  oppofe  its  volatilization,  and  caufc  it  to 
undei'go  a  ftronger  and  more  lively  a^ion  of 
the  fire:  we  then  obtain  from  it  m^ch  more 
phlegm,  oil,  gas,  and  coal.  The  proportion  of 
its  principles  has  not  yet  been  exafiily  deter- 
mined. 

11.  It  is  not  fenfibly  altered   by  the  air; 
it  has  been  kept  twenty  years  in  an  open  velfel 
without  loflng  any  of  its  weight.     No  combuA 
tible  body  alters  it ;  by  diftilling  it  with  pow- 
dered 
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dered  charcoal,  it  h  re^ifled  or  refined,  ant! 
Obtained  much  whiter  and  better  cryftalllued 
than  before.  It  is  but  very  little  foluble  id 
water.  Accordins:  to  MeflVs*  Wenzel  and  Lich* 
tenftein,  four  hundred  parts  of  cold  water  are 
required  for  diffolving  one  part  of  this  acid, 
whilft  the  fame  quantity  of  boiling  ^vater  can 
diflblve  twenty  parts  of  it,  nineteen  of  which 
iJjparate  from  it  by  cooling.  Bergman  affures 
us,  that  boiling  water  can.  take  up  a  twenty- 
fourth  part  of  its  own  weight,  whilft  at  the 
medium  temperature  it  can  fcareely  take  up  one 
hundredth.  Its  hot  folution  becomes  turbid 
as  it  cools,  and  tlie  precipitate  thus  formed  in 
&>  abnndant  that  it  caattot  be  filtrated  through 
paper,  the  pores  of  which  it  ftops  up. 

12.  The  powerful  acids  aft  upon  tlie  benzoic 
acid  in  a  very  different  manner  from  that  in 
which  they  aft  upon  moft  of  the  other  regeta* 
ble  acids.  The  concentrated,  fulphuric  acid 
diffbtves  it  eafily  and  without  motion,  accord- 
iflg  to  Bergman,  who,  however,  remarks,  that 
part  of  the  fulphuric  acid  paffes  to  the  ftat^e 
of  fulphureous  acid.  We  may  afterwards  fepa- 
tate  the  benzoic  acid  unaltered  fron^  this  fola* 
tion,  by  adding  water  to  it. 

The  nitric  acid  diffolve^  it  in  the  fame  man- 
ner, and  water  likewife  feparates  it  from  tbi? 
folution,  without  its  having  undergone  any  de- 
compofition.  Citizen  Guy  ton  has  found  thrt 
by  diftilling  nitric  acid  upon  the  concrete  ben- 
zoic acid,  nitrous  gas  was  not  dfteiigaged  till 

S  2  towards 
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towards  tnc  termination  of  the  diftillatipn,  'and 
that  the  acid. was  then  fubUmed  without  altera- 
tion. Mr.  Hermftaedt  however  aflures  us,  that  by 
employing  concentrated  nitric  acid,  the  benzoic 
acid  became  fluid,  more  fixed  than  it  was  na- 
turally, and  that  it  aflumes  the  charadlers  of 
the  oxalic  tartarous  acid :  but  this  refult  flill 
requires  to  be  confirmed  by  further  experiment. 
The  a6lion  of  the  muriatic  and  the  oxigenated 
muriatic  acid  upon  this  acid  is  unknown,  as  are 
alfo  thofe  of  all  the  other  acids. 

13.  The  benzoic  acid  unites  pretty  eafily 
with  the  earthy  and  alkaline  bafes.  Hitherto 
the  properties  of  the  benzoates,  as  well  as  the 
particular  attra6lions  that  fubfift  between  their 
principles,  have  been  defcribed  but  very  briefly. 
M.  Lichtenftein  aflerts,  that  it  prefers  the  fixed 
alkaHs,  and  even  ammonia,  to  the  aluminouSj 
magnefian  and  calcareous  earths.  According 
to  the  obfervation  of  Citizen. Guy  ton,  it  does 
not  appear  that  he  employed  the  pure  and 
cauftic  alkalis  in  his  experiments,  Bergman 
indicates  the  attraftions  of  th^  benzoic  acid 
in  a  diffVirent  manner.  According  to  him, 
lime  feparates  the  alkalis  from  it,  and  barites 
feparates  the  lime ;  befides  it  difengages  the 
acid  from  the  carbonates.  Mn  Tromfdorf 
has  communicated,  in  Crell's  Annals,  a 
feries  of  experiments  upon  the  benzoates,  by 
which  he  has  afcertaiued  fome  properties 
of  the  earthy  or  alkaline  benzoates.  •  By 
fubjoining  to  thefe  fome  fa6ls  which  I  have 

collected 
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colle6led  relative  to  feveral  of  thefe  falts,  I  hava 
prefented  the  moil  complete  account  of  thein 
that  has  hitherto  been  given  in  the  Encyclope- 
dic tXidlionary  of  Chemiftry,  from  which  I  ihall 
here  borrow  the  principal  refults. 

I*.  The  Benzoate  of  barites  is  foluble,  cryf- 
tallizes  very  well,  remains  unalterable  in  the 
air,  is  decompofed  by  fire  and  the  powerful 
acids. 

No  experiments  have  yet  been  made  on  the 
benzoate  of  ftrontiaiu 

'  The  calcareous  benzoate  is  confiderably  folu- 
ble in  water,  much  more  fo  in  hot  than  in  bold 
water ;  it  cryftallizes  by  cooling ;  it  frequently 
affumes  the  form  of  dendrites  upon  the  fides  of 
the  veflels.  The  fulphuric,  nitric,  and  muriatic 
acids  decompofe  it ;  barites  takes  from  it  its 
acid,  with  which  it  precipitates.  It  is  found 
in  cojifiderable  abundance  in  the  urine  of  the 
herbivorous  mammalia. 

The  benzoate  of  magriefia  is  foluble,  cryftal- 
lizable^  and  a  little  deliquefcent,  more  decom- 
pofahle  than  the  preceding  falts. 

The  benzoate  of  alumine  is  confiderably  fo- 
luble, cryftallizable  in  dendrites,  deliquefcent, 
of  a  bitter  and  acerb  tafte ;  it  is  decompofed  by 
the  aclion  of  fire,  and  even  by  jnoft  pf  the  ve- 
getable acids. 

The  benzoate  of  zircon  is  not  yet  known. 

The  benzoate  of  pot-afli  cryftallizes  by  cooU 
ing  into  fmall  clofe  needles ;  the  drops  of  its 
folution,  fpread  upon  the  fides  of  the  veffels, 

form 
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forth  ah  thcni,  by  cooling  and  evaporation, 
dendrites,  or  herbori nations,  which  indicate 
its  eryftallizability.  All  the  acids  decom* 
ppfe  it  J  the  folution  of  barites,  and  of  lime, 
form  a  precipitate  in  its  folution* 

The  benzoate  of  foda  is  alfo  very  ciyftalliz- 
able  and  foluble ;  it  is  not  deliquefcent  like  that 
of  pot-afli,  according  to  Bergman.  But  it 
is  decompofable  by  the  fame  proceiTes ;  it  fome- 
timefs  exifts  native  in  the  urine  of  herbivorous 
quadrupeds. 

The  benzoate  of  ammonia  has  alfo  appeared 
to  me  to  be  very  foluble  and  very  cryftal* 
lizable.  Like  thofe  of  all  the  benzoates,  its 
folution  depofits,  when  it  moiftens  the  fides  of 
the  veffels,  and  when  it  dries,  upon  them,  den*, 
drites  and  herborizat^ons.  ,  It  is  volatile  and 
decompofable  by  all  the  acids  and  all  the  bafes. 

15.  Mr.  Tromfdorf  has  found,  in  his  experi* 
ments,  that  the  benzoic  acid  did  not  aft  upon 
the  metals,  but  that  it  united  with  their 
oxides. 

The  benzoate  of  arfenic  aflumes,  according  to 
him,  the  form  of  minute  feathefs,  is  foluble  in 
hot  water,  and  fcryftallizes  by  cooling.  Hither*^ 
to  we  know  no  benzoates  oftungften,  ofmo* 
lybdeila,  of  chrome,  of  titanium,  of  uranium, 
of  nickel,  of  tellurium. 

The  benzoate  of  bifmlith  is  formed,  like  all 
the  other  metallic  benzoates  which  Mr.  Tromf- 
dorf has  begun  to  examine,  by  diffolving  its. 
oxide  in    the   liquid  acid.     It  affords^   whiti^- 

2  cryftali^ 
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cry^Is  191  fiae  needles  by  evaporation ;  fin» 
<dtfengages  the  acid  from  its  folutian>  as  the 
powerful  acids  alfo  do. 

The  benzoate  of  cobalt  cryftallizei  in  iami- 
tijB ;  it  is  decompofable  by  pot-alh,  as  are  all 
the  metallic  benzoates.  -    • 

The  white  oxide  of  mangancfe  dMTolves  well 
in  the  liquid  benzoic  acid«  This  folution 
yields  fmall  fcaly  cry ftals,  unalterable  in  the  air, 
<eafily  foluble  in  water,  but  not  in  alcohol :  the 
alkalis  and  the  alkaline ^  carbonates  decom- 
pofe  it 

The  benzoic  acid  eafily  diffolves  the  oxide  of 
antimony:  the  fait  which  it  forms  is  unalter- 
able by  the  air,  decompofable  by  fire  and  by 
the  acids.  The  benzoic  acid  does  not  preci- 
pitate the  folutions  of  this  oxide  in  the  power- 
ful acids. 

The  oxide  of  mercury  obtained  by  tibe  al- 
kalis, unites  with  the  benzoic  acid,  which, 
wheo  it  is  pure,  does  not  precipitate  the  nitrate 
of  mercury.  This  benzoate  is  in  tlie  form  of  a 
white  powder,  unalterable  by  the  air,  infoluble 
ill  water,  flightly  foluble  in  alchohol,  «dccom- 
pofable  by  the  alkalis  and  the  adds,  fublim- 
able  with  a  gentle  heat,  decompofable  by  a 
Arong  fire,  aad  by  fulphur. 

Neither  tin  nor  its  oxide  diffolve  in  benzoic 
acid,  Boi"  enter  into  combination  with  it,  ac- 
cording to  Mr.  Tromfdorf ;  but  by  pociring  a 
folution  of  benzoate  of  pot-a£h  into  the  nitro- 
muriatic  folution  of  tin,  we  obtain  immediately 

a  pre- 
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a  precipitated  benzoate  of  thi, -foluble  inhof 
Water,  decompofable  by  fire,  and  not  attacked  by 
alcobol.  We  may  form  all  the  metallic  ben- 
2oates  by  thq  fame  procefs,  and  it  is  even  the 
beft  man ner  of  prepari  n  g  them. 

The  benzoate  of  lead,  according  to  the  fame  . 
chemift,  affords  cryftals  of  a  ihining  white 
colour,  foluble  in  water  and  in  alcohol,  which 
the  fulphuric  and  muriatic  acids  idecompofe; 
which  are  unalterable  by  the  aiiv  and  ffom 
which  fire  difengages  the  benzoic  acid. 

The  oxide  of  iron  unites  eafily  with  thebenr 
zoic  acid,  apd  diflblyes  iii'it;  it  forms  yellowifb 
cryftals  pf  a  fweet  taile,  capable  of  drying  and 
pven  djfappe^ring  in  the  air,  fojuble  in  alcohol^ 
,  precipitable  i\i  the  black  ftate  by  the  gallic 
ficid,  and  into  the  blue  by  the  prufliates,  lofing 
their  acid  by  the  adlion  of  fire,  decompdfar 
l)le  by  the  pure  alkalis  which  take  away  the 
acid,  anci  by  the  acids  which  ieparate  it  from 
its  bafe. 

Xhe  oxide  of  copper,  precipitated  from  its 
nitrate  by  the  carbonate  of  foda,  combines  jw^ll 
with  t}je  benzoic  acid  ;  it  forms  with  this,  acid 
fmall  cryftals  of  a  deep  green  colour,  foluble 
with  difficulty  in  water,  and  not  at  all  in  alco-: 
hoi,  the  acid  pf  which  is  fubhmed  by  th§ 
^6tion  of  fire,  and  feparated  by  the  other  acids, 
and  M'hich  the  alkalis;  decompofe. 

The  benzoic  acid  decompofes  the  nitrate  of 
filver ;  it  unites  well  with  the  oxide  precipi- 
l^ate^  from  the  nitrate  of  this  metal  by  the  carr 

|)onate 
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bonate  of  foda*  The  benzoate  of  filver  thus 
formed  is  foluble  in  water,  and  very  little  fo  in 
alcohol.  It  is  blackened  by  the  contaft  of 
lights  the  acid  is  volatilized  from  it  by  the  fire, 
and  the  oxide  then  eafily  paffes  into  the  me- 
tallic fiate.   . 

The  oxide  of  gold  alfo  unites,  according  to 
Mn  Tromfdorf,  with  the  benzoic  acid ;  the 
folution  of  this  benzoate  of  gold  yields  irregular 
cryftals,  foluble  in  water,  infoluble  in  alcohol, 
unalterable  by  the  air,  decompofable  by  fire, 
and  eafily  reducible  into  brilliant  and  pure 
gold  during  the  volatilization  of  their  acid. 

The  oxide  of  platina,  combined  with  the 
benzoic  acid,  yields  fmall  yellowifli  cryftals,  un- 
alterable by  the  conta6l  of  the  air,  foluble  in 
water  with  difficulty,  and  abfolutely  infoluble  in 
alcohol,  and  leaving  a, yellowifli  refiduum  after 
the  aftion  of  the  fire, 

16.  From  all  the  coUedive  fads  relative  to 
the  chemical  properties  of  the  benzoic  acid,  it 
follows  that  this  acid  differs  from  the  other  ve- 
getable acids  in  the  nature  and  the  proportion 
gf  the  principles  of  its  radical.  Its  fmell,  its 
volatility,  its  combuftibility,  its  ftrong  folubi- 
lity  in  alcohol,  its  little  folubility  in  water,  had 
caufed  it  formerly  to  be  confidered  as  an  oily 
acid,  and  induce  modern  chemifts  to  think 
that  it  contains  in  its  compofition  a  large  quan- 
tity of  hidrogen,  and  that  it  is  by  the  fuper- 
abundance  of  this  combuftible  principle,  and 
|)y  the  highly  hidrogemated  nature  of  its  ra- 
dical, 
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dical,  that  it  differs  from  all  the  other  acidified 
vegetable  compounds.  That  it  is  fo  little  altera 
able  by  the  adds,  and  by  the  oxigenated  bodies 
in  general,  is  becaufe  it  is  too  volatile  for  it 
to  be  pra6licable  to  reader  the  adiioa  of  thefc 
bodies,  which  requires  to  be  aided  by  heat, 
fufficiently  durable,  or  fuificiently  firong  to 
effecl  its  decompofition.  It  eludes  it  rather  by 
its  volatility  than  by  its  peculiar  nature* 

D.  Uses^ 

17.  If  we  except  its  medical  adminiftratioa, 
which  has  now  become  much  lefs  frequent 
than  formerly,  the  benzoic  acid  is  of  no  ufe 
in  the  arts.  It  is  prepared  in  pharmacy,  and 
made  to  enter  into  fome  medical  prefcriptions, 
in  the  folid  form  of  eleftuaries,  bolufes,  pills, 
with  extrafts,  fyrups,  &c.  but  it  is  rarely  ad*- 
miniftered  in  the  liquid  form,  on  account  of  its 
acid  and  burning  tafte./ 

1 8.  It  is  extrafted  and  purified  in  chemiftry, 
in  order  to  learn  its  properties,  to  fubjeft  it  to 
experiments  more  or  lefs  connefted,  and  to  exa- 
mine its  combinations.  It  is,  hoAvever,  one  of 
the  acids  that  are  prepared  the  leaft  frequently, 
that  are  met  with  in  the  leaft  abundance  in  the 
laboratories  of  chemiftry,  and  which  are  the 
mod  rarely  employed  in  experiments. 


Sprcies 
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Species  IIL 

--  Succinic  Acid. 

THE  fuccinic  acid,  fo  nkmed,  becaufe  it  is 
€x trailed  from  amber,  a  bitumen  which  mani* 
feftly  has  a  vegetable  origin,  belongs  really  to 
the  vegetable  acids :  it  is  a  combination  of  hi- 
drogen,  carbon,  and  oxigen,  decompofable  in 
water  and  carbonic  acid,  by  the  action  of  the 
fire  and  the  comburant  bodies,  I  here  only 
indicate  it,  as  I  fliall  examine  it  more  in  de- 
tail in  the  order  of  fa6ls  relative  to  the  altera- 
tions which  vegetables  are  fufceptible  of  ex- 
periencing in  the  earth.  I  place  it  in  the  me- 
thod which  I  adopt  for  the  acids,  in  the  feries 
of  the  gallic  and  the  benzoic,  becaufe,  like 
thefe  it  is  capable  of  fubliming  and  of  cryftal- 
liiiingby  fublimation. 


Species  IV. 

Malic  Acid. 
A.  Hiftory^  Seat,  HxtraSHon* 

1.  The  malic  acid  bears' this  name  becaufe  it 
bis  been  more  efpecially  found  by  Scbeele  in  the 

juice 
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juice  of  apples.  It  exifts  alfo  in  a  great  num* 
b^r  of  fruits ;  it  exifts  in  fmall  quantity,  mixed 
with  much  citric  acid  in  the  fruits  of  the  vac-^ 
ciniiim  oxycoccos^  of  the  mtis  idcea,  of  the 
prunus  paduSy  of  the  folanum  dulcamara^  of 
the  cynofbdtos.  It  is  found  in  abundance,  and 
with  very  little  citric  acid,  in  the  barberry,  the 
elder,  the  plum;  nearly  equal  parts  of  both 
acids  are  extraded  from  the  currant,  the 
blackberry,  the  Crataegus  aria,  the  cherry, 
the  raij^berry,  the  ftrawberry,  Tbefe  are  the 
Vefults  of  the  fine  experiments  of  the  Swedifli 
chemift  oh'the  juices  of  all  thefe  fruits. 

2.  Notwithftanding  this  multiplicity  of  vCf 
getable  matters  that  contain  the  malic  acid,  it 
is  the  moft  abundant,  and  moft  pure,  in  the 
apple,'  and  this  is  the  fruit  from  which  it  is  the 
moft  eafily  extrafted.  The  following  is  the 
method  of  proceeding,  according  to  the  difco- 
very  of  Scheele,  in  the  extraftion  and  purifica^ 
t*on  of  fliis  acid.  Sour  apples  are  pounded  ii) 
a  mortar,  the  juice  is  prefled  out^  it  is  filtrated 
through  linen,  and  a  folution  of  acetite  of 
lead,  ox  faccharum  faturnii  is  poured  into  thi$ 
diffolved  fait.  The  acetous  acid  unites  with 
the  pot-afli,  and  remains  in  folution  in  the 
liquor,  \vhilft  the  acid  of  apples,  combined 
with  the  oxide  of  lead,  is  precipitated  in  an  in- 
foluble  malate  of  lead.  This  precipitate  is  then 
well  waflied  ;  and  treated  with  fulphuric  acid 
diluted  with  water,  fulphate  of  lead  is  formed, 
which  is  precipitated,  and  the  fupeniatant  Ihf 

cjuor 
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quor  contains  the  malic  acid  fcparate.  Car^  is 
taken  to  add  a  fufficient  quantity  of  fulphu- 
ric  acid  to  decompofe  the  whole  of  the  malate  of 
lead ;  which  is  known  to  have  been  done  by 
the  acid,  pure  tafte  of  the  fupernatant  liquor, 
free  from  any  admixture  of  faccharine  flavour. 
Should  there  be  a  fmall  excefs  of  fulphuric 
acid,  it  is. made  to  difappear  by  adding  a  fmall 
quantity  of  malate  of  lead,  which  this  acid  de- 
compofes  and  converts  into  fulphate  of  lead. 

3.  When  the  malic  acid  is  found  mixed  -With 
citric  acid,  as  is  the  cafe  in  many  of  the  juices 
of  fruits,  and  efpecially  in  that  of  the  goofe- 
berry,  tlie  following  is  the  method  by   which 
Scheele  fucceeded  in  obtaining  each  of  thefe 
acids  feparaie.     He  firft  infpiflated  this  juice  to 
the  cohfiftence  of  honey ;  he  then  poured  upoa 
it  alcohol,  which  diifijlved  the  two  acids,  and 
left  a  large  quantity  of  gummy  mucilage ;  he 
afterwards  evaporated  this  alcohol ;  he  diluted 
the  liquor  which  remained  after  this  evaporation 
with  two  parts  of  water ;  he  faturated  it  Avith 
chalk   or  carbonate  of  lime;  he  feparated  by 
evaporation  the  calcareous  citrate  which  is  much 
lefs  foluble,  and  the  calcareous  malate  which 
remained  in  it  afterwards,  by  a  frefh  quantity  of 
alcohol,  which  did  not  diffolve  the  fait,    but 
a  faponaceous  and  faccharine    matter   which 
was  combined  with  the  malate  of  lime ;  he  de- 
compofed  the  malate  of  lime  by  the  acetite  of 
.lead;  he. afterwards  treated  the  malate  of  lead 
that    was    formed    with  fulphuric  acid^    and 

>  thus 
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thus  be  obtained  the  malic  acid  pure  and  in" 
fulatedt 


B.  Phifjical  Properties. 

4.  Thje  malic  acidthus  prepared  is  a  brownifh* 
red  liquid,  of  a  confiderably  pungent  and  lively 
acid  tafte,  without  acrimony,  but  frequently 
affording  a  faccharine  after-taftc,  however  well 
it  may  have  been  purified.  It  reddens  the  blue 
vegetable  colours  well. 

5.  It  never  affumes  the  cryftallinc  and  folid 
form  ;  it  becomes  thick  and  vifcid  like  a  mu- 
cilage or  fyrup ;  when  it  is  expofed  to  dry  air, 
it  dries  in  minute  layeils,  like  a  brilliant  vamiihy 
and  might  be  employed  for  fpreading  over 
poliflied  furfaces. 

C.  Chemical  Properties.  * 

6.  This  acid  is  eafily  decompofed  by  fire  ;.  it 
tends  to  lofe  carbon  fpeedily  ;  it  becomes  of  a 
very  deep  colour,  fwells  confiderably,  exhales 
a  thick  and  pungent  fmoke  in  the  open  air,  and 
leaves  a  very  voluminous  coal,  fimilar  to  thofe 
of  mucilage  and  fugar.  When  it  is.  diflilled 
in  a  retort,  it  yields  acid  water,  much  carbonic 
acid  gas,  fome  carbonated  hidrogen  gas,  and  a 
light  fwelled  coal.  Its  empyreumatic  acid  ap- 
pears to  be  the  py romucous  acid. 

7.  It  is  decompofed  gradually  and  fpontane- 
oufly  in  the  veffels  in  which  it  is  contained,  it 

ferments 
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fennpnte  fenfibly,  becoming  at  firft  flightly  vi- 
nous^ derpofits  mucous  filamentous  flakes,  which 
at  laft  are  reduced  to  coaj.  It  is  very  evident 
that  this  decompofition  is  produced  by  the 
intimate  re-a6lion  of  the  component  princi  pi  A 
of  this  acid.  Its  mechanifm  will  be  ilill  better 
underftood  from  the  hiftory  of  fome  of  the  fut- 
fequent  acids. 

&  All  the  powerful  acids  alter  it  and  change 
its  nature;  the  concentrated  fulphuric  acid  re- 
duces it  to  coal ;  the  nitric  acid  converts  it 
into  oxalic  acid.  Scheele  had  already  found 
that  infipid  mucous  matter,  treated  by  the 
nitric  acid,  paifes  into  the  ftate  of  malic  acid, 
or  was  cofiiverted  at  the  fame  time  into  this  acid 
and  into  the  oxalic  Thus  the  malic  acid  is 
fabricated  artiJScially,  and  we  muft  i^cognize 
in  it  a  double  origin,  that  of  nature  and  that 
of  art,'  as  in  feveral  other  vegetable  acids  of 
which  we  fhkll  foon  treat 

9i  The  malic  acid  forms  withbarites  a  cryf- 
tallizaible  and  folmble  fait;  with  lime  it  yields 
fmall  irregular  cryftals,  little  ibluble  in  boiling 
water,  but  very  foluble  in  an  excefs  of  malic 
acid,  as  well  as  in  vinegar,  like  the  malate  of 
barites  itfelf.  The  malate  of  lime  thus  diffolved 
by  its  acid,  forms,  by  thickening  in  the  air,  a 
folid,  hripiliant  fabfiance  analogous  to  a  layer 
of  varnirih.  The  malate  pf  magnefia  is  deli- 
quefcent, .  that  of  alumaoae  has  little  £>lubility. 
The  malates  of  fircone  and  of  flrontian  are  not 
knawn.     The  malates  of  pot-alh,  of  foda,  and 

of 
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tafte. 

2.  Mr.  Georgius  publlflied,  in  the  Memoir^ 
of  Stockholm  for  ITT*,  a  better  procefi  of  con- 
centration. This  confifted  in  keeping  the  lemon- 
juice  for  fome  time  in  a  cellar,  in  inverted  bottles, 
in  order  to  feparatc  frctip  it  \  part  of  the  muci- 
lage, and  afterwards  to  expofe  it  to  a  cold  of 
from4to5degreM  b^lo v  Q>;  the  ajqueous  part  was 
thus  congealed,  taking  with  it  a  portion  of  the 
mucilage;  this  was  feparated,*  and  the  liquid  wa« 
.  continued  to  be  exposed  to  the  frpft,  till  thp  con- 
crete pprtiQij  had  an  acid  t^fte.  The  juice  thus 
red^ced  to  one  eiglith  of  its  original  volume^ 
i$.  eight  tiin^s  ft? onger  than  b/efore,^  aijd  it  re- 
quires the  fi^ift?  qu9,Titity.  of  ppt-afli  to  iatunit^ 
it  as.  tUe  ori^irfca\  quantity  o;f  the  juice  r^q^jj(j4 
1^  thi^ .  ftate.  pf  epnce^j^tratipn,  it  reirifties  un^ 
^itei:ed,  ^nd,  m^y  be  emnjoy ed  foj:  every  dpinC:^ig. 
find  economical  purpoie, 

§.  It  is  weU  known  to  every  one  whp  h^s 
e^ftra&ed  ap.d  examined  the  juice  of  tljie,lempDj 
that  this  liquid^  when  exppfed  to  thp  air  in  ao 
C«)en  vfljel,  .^t.  a  te^lperature .  of  ^oye  15 
4^gree%  depofi^s  a  mucous,  whitiih^.  femi^tr^ijft 
M^rcijt  nji^tter,  of  ^  gelatinous  cpn^iftenoe* 
Whjen  the  j^ipct  is  decanted  frpno  oyer  t^ 
depofition,  aflid  filtrated,  it  W  m.ugh  leis  ^1^ 
terabit  than  it  v^s  preyipiis  to  tlje  qperatipiii 
Tl^  uniform  flibftancei  thi^s  feparatedjs  not  ft 
fi;n]j^le  yegetable  mucilage ;: ,  \  h^ye  tp^^^  tJ»J 
wljep  4ded  it  is,  np.t  fol^jblg  j^boiAin^jwatfii^ 

•    i»at, 
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that,  if  treated  by  the  nitric  acid,  it  yields  azotic 
gas,  is  converted  into  malic  and  oxalic  acids, 
and  that  it  thus  has  ibme  analogy  with  the 
^kitinoua  principle.  This  explains  a  procefs 
followed  an^  dcfcribed  by  Citizen  Dubuiffon 
lim&nadier,  at  Paris,  for  the  purification  and 
.prefervation  of  lemon-juice.  By  evaporating 
it  with  a  gentle  heat,  continued  for  a  long  time, 
he  fmind  that  its  mucilage  became  thickened, 
and  lepa^ated  in  the  form  of  a  glutinous  cruft 
and  flakes ;  the  acid  liquor  then  becomes  concen- 
trated and  may  be  kept  for  a  long  time  in  well- 
corked  bottles;  there  afterwards  feparate  from 
it  only  a  flew  white  and  folid  flakes  which  fwim 
upon  the  furface,  without  the  nature  of  the 
acid  being  changed,  or  its  flavor  being  altered, 
dr  lofing.  any  gf  its  ftrength. 

4«  Thefe  different  means,  however,  were  only 
in  tome  meafure  preparatory ;  they  did  not  yet 
affG4*d  either  a  method  for  obtaining  the  citric 
acid  really  infulated  and  pure,  or  an  opportunity 
for  examining  its  properties.  Scheele  nearly 
accompliihed  this  work  by  prefenting  a  procefs 
Iot  obtaining  the  citric  acid  confidei'ably  pure; 
and  to  him^  we  are  at  the  fome  time  indebted 
for  tlie  firft  defcriplion  of  the  real  diflindtive 
characters  of  this  acid,  whic^h  till  this  time  had 
been  confounded  with  the  tartarous.  Stahl 
wdeed  knew,  at  the  commencement  of  the  cen- 
turyj  that  lemon-juice  combined  with  Crabs 
claws  affumcd  the  nature  of  vinegar;  feveral 
chemifts   alfo  had  defcribtd,  after  him,  fome 

T  2  pr©- . 
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properties  of  the  combinations  of  this  acid; 
but  tliefe  weie  only  vague'  and  inaccurate  nof 
tions  before  the  difcoveries  of  the  Swediih  che- 
xnift.  The  following  is  the  method  by  which 
H)e  fucceeded  in  obtaining  the  real  citric  acid, 
after  having  tried  in  vain  to  purify  the  lemon-t 
juice  with  alcohol,  which  does  not  fepairate  the 
mucilage  completely  enough  to  infulate  this 
acid,  or  to  admit  its  being  obtained  in  cryftals, 
^  may  be  done  when  it  is  fufficiently  pure. 

5.  The  lemons  are  prefled,  the  juice  filtrated 
or  drq,wn  oiF  clear  is  faturated  with  carbonate 
of  lime.  After  the  effervefcence  which  dif- 
engages  the  carbonic  acid,  a  pulverulent  in- 
foluble  fait  is  formed,  which  precipitates  to 
the  bottom  of  the  liquid;  the  fupernatant 
water  retains  the  mucilage,  thee^ftraft,  and  the 
colouring  matter  of  the  juice;  the  precipitated 
citrate  of  lime  is  waflied  with  lutewarm  water, 
till  thi§  pafles  off  colourlefs ;  it  takes  up  only 
about  as  much  fait  as  it  would  take  of  fulphate  of 
lim^;  the  fait  Wciflied  with  a  little  water  is 
poured  into  a  matrafs ;  a  quantfty  of  concen- 
trated fulphuric  acid  requifite  for  faturating 
the  proportion  of  chalk  that  has  been  employed 
is  added,  ^fter  havipg  diluted  this  acid  with  ten 
•parts  of  water;  it  is  then  boiled  for  a  few 
minutes,  and  after  cooling,  the  liquor  is  fiU 
trated  :  the  fulphate  formed  by  the  decompofi- 
tion  of  the  calcareous  citrate  remains  upon  the 
^iltre;  tb^e  liquor  that  ha^  been  filtrated  contains 

the 


cTlTRIC   ACiCi  STY 

ttiel  citric  acid  pure ;  it  is  evaporated  td  tlie  con- 
fiftence  of  a  clear  fyrup,  and  put  to  cryftallize 
in  a  cool  place  :  m  this  manner  we  obtain  iiz6 
fcitric  acid  in  fmall  needles.  Accdrding  td 
Scbeele,  it  is  neceflary  to  add  a  fmall  excefs  of 
fulphuric  acid,  which  remains  iii  the  tnother- 
water  of  the  cryftalli^ed  acid.  This  excefs 
produces  better  effedls  than  an  excefs  of  lime  of 
of  citratd  of  lime,  which  would  prevent  the 
cryftallization  of  the  ditric  acid* 

6.  I  have  propofed  loiig  fmce  td  execute  this 
procefs  tn  the  large  way  in  our  American  pof-** 
feffioas,  where  lemons  are  fo  abundant,  and 
where  a  large  quantity  of  them  is  loft;  it  would 
only  be  requifite  to  faturate  the  expreffed  jiiicel 
with  chalk,  to  wafli  the  precipitated  calcareous 

*  citrate  well  till  the  hot  water  paffes  dff  ihfipid 
and  colourlefs,  to  dry  the  precipitate  well,  and 
to  fend  it,  preiTed  in  barrels,  to  France,  \vliere 

.  it  might  be  decompofed  by  liieans  of  diluted 
fulphuric  acidj  in  order  to  obtain  flom  it  the 
citric  acid  pure;  This  procefs  which  I  have 
indicated- more  than  ten  years  ago  in  my  courfe 
[of  lefilures]  will  be  very  economical  and  very 
ufeful;  it  will  give  a  value  to  imnienfe  quanti- 
ties of  lemons  that  have  hitherto  been  loft,  afid 
will  furnifti  a  fubftance  which  is  fd  often  wanted, 
which  is  always  fcarce  and  dear  ia  the  North 
of  Europe,  and  which  is  fd  ufeful  for  chemical 
and  medical  purpofes.  Since  I  have  indicated 
it,  I  have  not  had  the  fatisfadion  of  feeing  it 
put  in  praftice;  Irut  this  view  will  not  ahvays 

3  be 


S7S  CITAIC  AClL9^ 

t>e  loft,  and  it  is  to  be  believed,  that  when  it 
flxall  have  been  diffafed  amongft  the  American 
colon ifts,  it  will  prefent  them  with  the  means  of 
turning  to  profit  a  produ£i  which  is  fo  abundant 
near  their  habitations,  and  which  they  fuffer  to 
be  loft  in  fuch  large  quantities* 

7.  Citizen  Diaf^i  an  able  praditioner  of  Phar^^ 
Biacy  at  Paris,  by  repeating  with  care  and  upon 

•  a  very  large  fcale  tlie  procefs  of  Scheele  for  ex*- 
tracing  the  pure  citric  acid  from  the  juice  of 
the  lemon,  in  the  large  pfiarmaceutical  eftabliih*^ 
xnent  at  the  military  School,  of  which  lie  has  the 
dire^licm,  has  bad  an  opportunity  of  making  fome 
important  pbfefvations  on  this  preparation.  He 
has  aflured  biniielf,  not  .only  that  an  excefs  of 
fulphuric  acid  is  neceffary  fbr  obtaining  this 
acid  pure,  but  that  it  ferves  to  deftroy  the  por- 
tion of  mucilage  which  alters  it,  by  determin- 
ing its  decompofition ;  he  has  obferved  that,  in 
order  to  have  the  citric  acid  perfeftly  pure,  it 
was  neceffary  to  diffolve  and  to  cryftallize  it 
feveral  times  fucceffively.  He  has  fucceeded 
in  obtaining  i\  in  the  form  of  very  voluminous^ 
and  almoft  gigantic  cryftals,  perfedly  formedi 
and  the  figure  of  which  be  has  been  able  exadly 
to  determine.  He  has  defcribed  its  folubility, 
compared  its  energy,  confirmed  the  fa6ls  an- 
nounced by  Scheele,  relative  to  its  adion  upon 
the  folutions  of  fome  earthy  and  metallic  falts^ 
and  thus  rendered  its  hiftory  more  exact 

8.  Laftly,    Citizen  Vauquelin   has    undet* 
taken^  at  my  folicitation,  a  feries  of  experi- 

mentf 
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wsiAi  Xipm  the  tiAint  totobliiatidns  6f  iht  citHc 
iticid,  and  has  greatly  iddbd  hy  his  tefetti-chM 
to  th6  Ikl&lt  fioek  2»f  kttdi^ledj^  that  b^fbre 
eiifted  r^tlve  ttt  the  J>i'6pertles  of  thii  tabid ; 

lb  that  It  t^as  fiow  Ofie  of  thie  befi  knotm  of  ail 

th6  ACfdi  tirhich  th«  i^egetabks  preffefit 

t  ought  hete  to  r^^at  that  the  dtfie  ^Id  is 
rafdly  lOUfid  alow,  hut  mtxtd  trtth  different 
pYOj^YtiOiiis  of  ifialio  acid  in  the  jtiices  of  the 
baflfbdnfy,  the  theory,  the  ftfawbefty,  the  rafp- 
berry,  th^  fruit  of  the  fefvice-tree,  the  elder, 
and  a  njcflditude  of  other  fruits ;  that  it  is  eafily 
feparated  from  this  malic  acid  on  account  of  the 
little  folubility  of  the  citrate  of  lime  which  is 
precipitated,  whilft  the  malate  of  the  fame  bafe 
remains  in  folution  in  the  liquor. 

B.  Phtffical  Propertie^^ 

,  S^.  tftfi  <^itrlc  acid,  when  fuiftcieritly  pure, 
cfyftajHi^s  in  fhdniboidal  prifihs,  the  (ides  o^ 
A\H^rith  ife  iBTGlitied  towards  each  other  at  angles 
of  abi&a't  60  or  1 20  degrees,  terihinated  at  both 
etidg  T>y  l*uminits  with  four  faces,  which  ihter- 
c6pi  th6  fblid  angles ;  the  beautiful  cryftals  arc 
obtalflefd  dhlyby  letting  Urge  quantities  of  th6 
fiSlUfiOli  of  the  well-pufi^ed  acid  evaporate  to 
the  denfiftetice  of  a  clear  fyrup,  l" he  fmalt 
qtlftfi'titigs  upon  which  Scheele  operiited  did  not 
permit  him  to  have  it  regulaf,  and  it  is  only 
iihoe  Che  opersltions  in  the  larg^  way  o^  Citizen 

t>iz« 
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Dizj^  that  the  perfeft  fonn.  which  I  have,  iuft 
defcribed  has  been  known.  .    '      . 

.  10.  The  citric  aci.d  has  fo  ftjrong  and  pui^igent . 
a  tafte  in  this  ft^te  of  cryftallizationy  thfit  when 
tailed^  we  experience  a  ftinfation   almpft.like 
that  of  a  cauftic;  it,  ho^^ever,  is  not  fuch,  and. 
when   diluted  with  a  little    water,   its, cool, 

•  *       ■  ■ 

though  pungent  tafte  is  agreeable ;  it  isnpt  cha- 
rp-fterized,  or  at  leaft  but  very  (lightly. with  jthe. 
fmell  of  the  lemon.  It .  ftrongly  reddens  the 
blue  vegetable  colours ;  it  melts  very  quickly 
in  its  water  of  cryftalli^atian  un^er  the  aftion 
of  the  fire. 


C.  Chemical  Properties. 

1 1 .  When  the  folid  citric  acid  is  heated  upon 
ignited  coals,  it  foon  fufes  and  runs  ;  it  fwells 
and  exhales  ah  acrid  and  ftimulant  vapour, 
which  does  not  refemble  that  of  fried  fug^r 
or  caramel,  as  that  of  the  malic  iacid  does ; 
treated  in  the  fame  manner  it  is  at  laft  reduced 
into  coal,  which  is  not  by  far  fo  abundant  or 
lb  much  inflated,  Diftilled  in  a  retort,  it  is 
difengaged  in  part  without  decompofition ;  it 
appears  to  yield  a  portion  of  vinegar ;  afterwards 
it  gives  carbonic  acid  gas,  a  little  carbonated 
hidrogen  gas,  and  a  liight  coal  remains  in  the 
retort  In  general,  it  is  one  of  the  acids  that 
moft  refift  decompofition  by  fire. 

12.  When  expofed  to  the  air,  it  feems  to 
efflorefce  in  a  dry  and  warm  atmdfphere ;  but  it 

abforbs 


dbforbf  bumidity  when  the  air  is  chal-ged  ^th 
it^  and  at  laft  lofes  its-cryftallinefdrnu'  It  i* 
Tery  ibliiWe  in  water-;  Citizen' Vauqnelin  has 
eftimated  that  100.pi^rt»  of  this  acid  diffi>lvein75 
of  water  at  15  deg.*:  this  folution  produces  fome 
degrees  ofoold.  Though  it  is  much  lefi  al- 
terable- tlian  .»inoft  of  the  other  vegetable  folu- 
tions,  it  is  ueverthelefs  at  laft  decpmpofed  when 
kept  fora.  long  time  in  clofe  veffels;  it  preci- 
pitfites  mucous  flakes ;  it  is  probable  that  it  is 
converted   into  .acetous  acid  previous  to  its 

r 

deiira6Uon. 

13.  The  citric  acid. is  not  altered  by  any  com- 
Ijuftible  ^)Qdy ;  charcoal  alone  amongft  thefe 
bodies  appears  to  be  capable  of  whitening  it. 
The  more  powerful  acids  decompofe  it  with 
much  more  difficulty  than  they  do  the  other  vege- 
table g,cids.  Howiever,  the  concentrated  fulphu- 
ric  ajCidjn^ifeftly  converts  it  into  acetous  acid. 
The  nitric  acid,  according  to  Scheele,  does  not 
qj^ia^e  it  into  oxalic  acid;  but  Citizen  Vau- 
quelin  and  myfclf  have  found  in  our  inquiries, 
that  in  the  courfe  of  time,  by  employing  a  large 
quantity  of  it  and  heating,  it  for  a  long  time, 
the  citric  acid  is  decompofed  by  the  nitric  acid, 
and  converted  into  a  fmall  portion  of  oxalic 
ac^,  and  a  much  larger  of  acetous  acid. 

14.  The.  .qopibinations  of  the  citric  acid 
with  the  earthy  and  allfialine  bafes  have  been 
examined  with  confid^rable*  care  by  Citizen 
Vauquelin. 

V   ,4*  Twelve 


leeiS  ettttte 

A^  TVelve  part^  of  citric  add  diflblverf  k 

trater  yidded  twenty-fottr  pirts  of  dtrtte  erf* 
barites.  The  fiiil  pottidiM  of  the  folutton  t>f 
baritt*,  pbtired  into  that  df  the  citric  add,  fowft 
a  flaky  fir^k^ipitate  fdluMc  by  a^tatioti,'  thiS 
precipitate  wais  Hot  permanent  till  the  period 
Afhen  the  whole  of  Utit  aeid  was  fkturated :  liii^ 
felt,  at  fitft  depofited  in  the  ftxtm  of  powder,  c(fl^ 
lefts  itfelf  afterwards  into  filky  tufts,  and  a  kind 
of  iilvery  bufhes,  very  brilliant  and  beautiftiL 
A  large  quantity  of  wdter  dfffolves  Jt*  This 
citrate  contains  equal  parts  of  acid  and  of  bafe« 

jB.  Twenty*four  parts  of  citric  acid  tequltfed 
eighteen  parts  of  cryftalHzed  carbonate  of  littii! 
for  their  faturation.  100  parts  of  this  fait  Cotl- 
tain  37,34  of  lime  and  62,65  of  citric  acid. 
When  the  citric  acid  had  been  £ittirated  by 
the  lime,  fmall  cryftals  were  formed,  which 
precipitated  themfelves  npoa  the  carbonate 
of  lime,  and  cover  it  in  fuch  a  mantiex*  as  to 
oppofe  its  folution,  in  order  to  complete  wtt|Dh 
It  is  neceffary  to  ftir  it  from  time  to  time.  Tnis 
is  the  fait  which  is  prepared  in  order  tid  ptrrlfy 
and  obtain  the  citric  acid :  it  is  knOWil  to  bO 
very  little  foluble,  and  decompofabte  by  the 
fulphuric  acid. 

C.  Thirty-fix  parts  of  acid  dilfolved  iti  tfhft 
proportion  indicated  No.  12,  a  proportion  which 
has  been  conftantly  employed  i^  the  expdrt-^ 
ments  of  Citizen  Vauquelin,  Kqtiired  for  theit 
faturation  61  parts  of  cryftallized  cafbdAafe  <A 
pot-aflh     Hence  it  follows  that  100  parts  of 

citrate 


Citrate  of  pot-aih  contain  65,55  of  acid,  and 
45,45  of  potrafli.  This  fait  is  very  fokible  and 
does  not  cryftallize  without  difficulty ;  it  is 
alfo  ddiquefcent  and  decompofable  by  barit^s 
and  lime. 

D.  36  parts  of  acid  folution  abforbed  42 
parts  of  dry  carbonate  of  foda;  whence  it  follows 
that  the  citrate  of  ibda  contains  60,7  of  citric 
acid,  and  39,3  of  foda.  This  fait  is  very  foluble; 
one  part  requires  only  l-f  of  water  to  diffolve 
it.  Its  tafte  is  faline  and  faint;  it  cryftal-^ 
lizes  in  prifms  of  fix  fides  without  pyramids ; 
it  flightly  efflorefces  in  the  air  without  being 
reduced  into  ppwder.  It  boils,  fwells,  and  is 
reduced  to  coal  by  the  fire.  Barites,  by  decom- 
pofing  it,  fomrs  a  precipitate.  Lime-water, 
though  it  decompofes  it,  does  not  render  its 
folution  turbid,  notwithfi:anding  the  fparing 
folubility  of  the  calcareous  citrate. 

E^  S6  parts  of  acid,  diffolved,  faturated  4S 
parts  of  cryftalliaed  carbonate  of  ammonia. 
100  parts  of  this  ammoniacal  citrate  contain 
62  parts  of  acid  and  S8  of  ammonia ;  it  is  very 
foluble  in  water ;  it  does  not  cryftallize  unlefe 
when  its  folution  has  been  condenfed :  the  form 
pf  thefe  cryfiials  is  an  elongated  prifm. 

F.  36  parts  of  acid  required  forty  parts 
of  carbcmate  of  magnefm  for  their  fatura- 
ty>n.  One  hundred  parts  of  magnefian  citrate 
contain  SS,34  of  magnefia,  and  66^66  of  acid^ 
The  conidcnied  ib^ution  of  this  fait  did  not  cryf^ 
taUizCi  aftw  fome  days»  whe%  l>y  a  flight  agi^ 

tation. 


/ 


iSS*  (ilTRtC    ACilX 

tktion,  it  affintied  tlie  form  of  a  (ingle  yA\xi^ 
and  opaque  mafs,  which  remained  foft,  feparat^ 
mg  itfelf  ftom  the  fides  of  the  veffel,  and  con- 
trading  its  dimenllons  and  elevating  itfelf  in  the 
middle,  in  the  form  of  a  m  ufhroom  nearlj^  twelve 
centimetres  in  height'. 

G.  The  citrates  of  fltohtian,  of  glncine,  of 
alumine,  and  of  zircone,  have  not  yet  been 
examined; 

15.  Hithefto  the  aaion  of  the  citric  acrd 
npon  the  metals  has  been  little  ftudied:  we 
have  feen  that  Scheele  found  that  this  acid  did 
not  precipitate  the  nitric  folutions  of  the  white 
metals,  as  the  malic  acid  does.  Citizen  Vau-» 
quelin  has  ftudied  fome  of.  the  conjbinations  of 
the  citric  acid  with  thofe  combuftible  bodies. 
The  following  is  a  fketch  of  his  refearches  on 
this  fubje6l : 

A.  Fifty  parts  of  2inc  being  put  into  a  folu-* 
tion  of  citric  acid,  an  effervefcence  was  occa* 
fioned  by  the  difengagement  of  hidrogen  gas- 
At  the  end  of  twenty-four  hours  the  a6tion  was 
over,  and  the  liquid  had  depofited  upon  the 
lides  of  the  veffel,  and  at  the  furface  of  the  plates 
of  zinc,  fmall  brilliant  cryftals  infoluble  in  wa- 
ter. One  hundred  parts  contain  nearly  equal 
parts  of  acid  and  of  oxide  of  zinc. 

JS.  Iron  was  attack^  in  the  fame  manner  as 
zinc  by  the  liquid  citric  acid  \  the  effervefcence 
continued  four  days ;  the  folution  was  of  a  brown 
colour ;  by  fpontaneous  evaporation  it  depofited 
fmall  cryftals  of  citrate  of  iron.    By  evaporation 

it 
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it  became  black  like  ink,  du6iile  like  hot  refin, 
pulverulent,  and  very  black  when  cold.  This 
lalt  is  very  aftringent  and  very  foluble  in  water. 
It  contains  30,38  of  oxide  of  iron,  and  69,^2 
of  citric  acid# 

C.  The  citric  acid  does  not  attack  filver,  but 
it  unites  with  its  oxide,  with  which  it  forma 
a  fait  infoluble  in  water,  of  a  harfh  and  very 
ffrong  metallic  tafte,  which  aifumes  a  black 
colour  when  expofed  to  the  rays^of  tlie  fun, 
16  decompofed  and  yields  acetous  acid,  if 
concentrated  by  diftillation,  and  after  this 
operation,  leaves  the  metallic  filver  in  veget-* 
getation,  of  a  very  agreeable  appearance  at  the 
bottom  of  the  xetort,  mixed  with  a  little  coal. 
This  fait  is  decompofable  by  the  nitric  acid  ;  it 
contains  in  an  hundred  parts,  tliirty-fix  of  citric 
acid  and  fixty-four  of  oxide  of  (ilver. 

Z).  The  citric  acid  does  not  unite  dire6lly 
with  mercury,  but  it  combines  very  well  with 
its  oxide.  Eed  oxide  of  mercury  placed  in 
contad;  with  a  concentrated  folution  of  this 
acid,  produces  a  lively  effervefcence,  becomes 
white,  and  affumes  a  form  of  a  very  folid  mafs. 
By  adding  water  to  this  folid  compound,  it 
becomes  white  like  milk ;  by  heating  the 
liquid,  a  very  fenfibly  acetous  fmell  becomes 
at  laft  perceptible.  This  fait  is  not  percepti- 
bly foluble,  though  it  has  a  mercurial  tafte. 
The  nitric  acic  decompofcs  it.  Diftilled  with  a 
naked  fire  it  yields  acetous  acid  and  carbonic 
^id;  without  hidrogen   gas:    the  mercury  is 
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*    '  Section  III. 

Second  Genus  of  the  Vegeiabh  Mcl^Sy-ar 

Acidules. 

I.  THE  term   of  atiduifes  is  applied  in  th 
inetho4iQia.l  nomenclature  to  the  natural  coi 
btnations  bf  the  abids,  lirith  *a'^6¥tl6!i  of  pc 
aife;    which    remarkably   chang'es  "therr* 
perties/''    •   '   '''     '■-     ;   -   ^ '"**^  •  '''"'"' 

Therfe  arel  6nly  two  of  tBffe  icid^'that 
hitherto  beeii  found  in  this'ftat^  of  femirfatun 

* 

tioTi.  The  other  vegetable  acids  do  not  affe* 
this  ftate:  of  ^cidul^s,' 'as' fli^y  hive  not  the-pi^C:^^ 
perty  of  being  able  thus  to  -limte  in  p|drt  wtfc^^n 
pbt-aili, '  and  to  remaiti  in  a  ftate  of  fettijI-iatLji- 
fation  with  this  fpecies  of  alkaH  ;  thfe  catllfe  cr^f 
the  exiftence  of  this  property  in  only  tw6,  ant'd 
fts  aWence  in  all  th6  others,  is  jret  en  t!  ret  J 
iinknown;  it  depends,  undbubfedly,  xipoh  ifrme 
intimate  nature  of  thefe  bodies,  and  their -oi-d^^ 
of  primitive  conipbfitioiiV '        ' 

Q.  At  the  fame  time  th^lt-only  two  acids  ha*'^^ 
hitherto  been  found  to  poffefs  the  chara6ler  ^^^ 
acidulity,  it  is  to  be  obferved,  that  thefe  fanr^e 
acids  are  not  found,  or  are  found  but  \efy 
rarely  in  the  pure  ftate,  and  without  being  feto  i' 
faturated  with  pot-afh  ;  which  is  owing,  on  tt^*^ 
6ndhand,  to  the  great  tendency   which  the:^^ 
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acids  have  to  unite  with  pot- afli,  or  the  very 
ftrpng  attra6lioti  for  it,  which  they  poflefs  ;  and 
on  the  other,  to  the  circumftance  that  this 
IJ^ecies  of  alkali  very,  frequently  exifts  in  thje 
vegetables.  However,  we  ihould  ndt  be  too 
hafty  in  concluding,  from  their  never  yet 
having  been  fodnd  pure  in  vegetable  fub- 
ftances,  that  they  may  not  ftill  be  found  in 
them  in  that  ftat6.  Citizen  Deyeux  already 
aflures  us,  that  he  has  obferved  the  not-acidu^ 
lous  oxalic  acid  iffuing  from  the  pores  of  the 
fibres  of  chich-peafe,  cicer,  arietinum;  and 
this  difcovery  Is  fufficient  to  announce,  that 
new  refearches  may  hereafter  increafe  our  ftock 
of  knowledge  relative  to  this  fubjeO; ;  but  it  is 
no  lefs  true,  that  in  the  prefent  ftate  of  cl;iemif- 
try  this  circumftance  feems  to  be  very  rare  in 
comparifon  with  thofe  in  which  the  acidules 
-  exift. 

3.  I  have  already  remarked,  that  only  two 
fpecies  of  acidules  are  hitherto  known :  the  one 
is  termed  the  oxalic  acidule,  the  other  the  tar- 
tarous  acidule ;  but  as  each  of  thefe  acidules 
requires  the  examination  of  its  pure  acid  ia 
particular,  I  fliall  treat  under  each  fpecies  of 
twp  varieties,  namely,  of  the  native  acidule^ 
and  of  the  acid  which  is  extraded  from  it 
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Species  I. 

Vakiety  I. 
Native  Oxalic  Acidule. 

A.  Hifiory,  Situatiouy  Extra£lion. 

I.  THE  name  of  oxalic  acidule  is  applied  to 
the  natural  femt-faturated  combination  of  the 
oxalic  acid  with  pot-afli ;  it  is  what  was  termed^ 
previous  to  the  eftablilhment  of  the  nomencla- 
ture, fait  of  forrel.     It  has  long  been  known 
that  feveral  fpecies  of  this  genus  of  plants,  and 
efpecially   that  which  is  termed  wild  forrel, 
rume.v  acetofellUj  as  well  as   the  plant  termed 
alleluia,  oxalis  acetofella,  yield  by  evaporation 
a  concrete  acid  fait.     Duclos  is  one  of  the  firft 
who  has  mentioned  it  in  the  Memoirs  of  the 
Academy,     for    1688;    Junker    has  likewife 
ipoken  of  it ;  Boerhaave  has  carefully  defcribed, 
in  his  Elements  ofChemiftry,  the  procefs  for 
obtaining   this  fait,  which  he  has    compared 
•with  tartar.     Margraff  firft  difcovered  the  pre- 
fence  of  pot-afli  in  this  acid  fait,  as  well  as 
tartar.  Since  this  illuftrious  author,  the  labours 
of  chemifts  upon  this  fait  have  been  fo  far  mul- 
tiplied, as  to  render  its  hiftory  ftill  much  more 
ex  aft   than   it  was  at  the  period    when  the 
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fchemift- of  Berlin  made  his  refeai'chcs.  Aliiangft 
tills  clafs  Mi  M.  Savary,  Wenzel,  Wieglel)^ 
Bergniann  and  Scheele  are  particularly  to  bd 
mentioned.  ■ 

2.  The  oxalic  acid,  or  fait  of  forrel  is  oh^ 
lained,  by  expreffing  the  juice  of  the  plants 
which  contain  it,  the  forrel  and  the  alleluia 
oMalii  in  full  vegetation,  evaporating  it,  and 
letting  this  infpiflated  juice  cool  flowly  to  the 
confiftence  of  a  thin  fyrup.  By  this  firft  ope- 
ration, it  is  depofitcd  in  fmall  cryftals,  or 
cryftallized  plates  of  a  dirty  yellow  colour.  It 
is  re-diifolved  feveral  times  in  fucceflion,  and 
each  time  the  folution  is  made  to  cryftallize, 
till  tl>€  acidule  is  white  and  pure.  ^  According 
to  the  nmivbcr  of  operations  to  which  it  is  fub- 
jecled  it  has  different  qualities  in^  commerce. 
Some  chemifts  affert,  that  argil  is  employed  in 
order  to  purify  this  acidule ;  but  the  fa6l  is 
neither  confirmed  nor  probable.  One  hundred 
parts  of  oxalis,  in  full  vegetation,  afford,  ac- 
cording to  Mr.  Savary,  fifty- parts  of  expreffed 
juice,  which  afford  only  a  little  more  than  one 
two-hundredth  part  of  acidule  in  confiderable 
purity. '  In  commerce  we  diftinguifli  the  fait 
of  forrel  of  Switzerland;,  which  is  the  whiteft 
aiid  the  pureft,  and  that  of  the  forefts  of  Thu- 
ringia  which  is  impure  and  yellowifh.  That  of 
Switzerland  is  prepared  from  the  7'umc:v  ace  to- 
fellay  or  the  wood-forrel ;  that  of  Thuringia  is 
€xtra6led  fronl  the  oxalis  oxitriphillum,  or  a//e- 
luia.  \ 

US  3.  Baunach 
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,  3.  Baunacli  has  defcribed  the  procefs  which 
is   pra6lifed   in  Swiflcrland,  and,   efpecially  in 
the  Black  Foreft,  for  extrading  the  juice  of  for- 
rel  from  the  rumcx  acctofa  of  Linnasus.     This 
plant  is  cultivated  in  abundance  in  this  coun- 
try; it  is  cut  in  June;  it  is  put  in  a  mortar 
containing  about  300  kilogrammes   of  juice, 
and  it  is  pounded  with  a  wooden  peftle  moved 
by  water.    The  juice  and  the  dregs  are  put  into 
large  tubs  where  it  is  fuffered  to  reft,  water  be^ 
ing  firft  added  to  it,  for  feveral  days  ;  the  whole 
is  fubjefited  to  a  prefs  fimilar  to  that  ufed  for 
grapes  ;  the  marc  or  dregs  is  pounded  a  fecond 
'  time,  after  a  frclli  quantity  of  water  has  been 
added  to  it,  and  it  is  cxpreffed  a  fecond  time. 
All  the  juice  that  has  been  collefted  is  (lightly 
heated  and  poured  into  feveral  vats ;  water  is 
added,  in  which  fine  argil  has  been  mixed,  in 
the  quantity  of  nearly  one  hundredth  part^ of 
the  juice;   the  liquor   is  decanted,    and    that 
which  contains   the  marc  is  filtrated  through 
fine  woollen  cloth.     The  juice  thus  clarified  is 
put  into  large  boilers  of  tinned  copper ;   it  is 
gently  boiled  and  evaporated  till  its  furface  is 
covered  with  a  pellicle  ;  it  is  then  poured  into 
earthen  diihes,  which  are  placed  in  cool  fitua- 
tions,  where  they  arc  fuffered  to  remain  quiet 
for  a  months  the  liquor  is  then  decanted,  and 
an  irregular  greyifli  fait  is  found  upon  the  fides 
of  the  veffels ;  the  liquor  is  evaporated  a  fecond 
and  a  third  time,  and  a  fmall  quairtity  of  argil 
is  added  to  it.     The  laft  mother  water  contains 

3  muriate 
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muriate  and  fulphate  of  pot-aih  ;  it  is  ftill  four, 
and  appeal's  to  contain  another  acid.  The  fait 
is  purified  by  diffolving  it  in  a  fufficientiquan* 
tity  of  water,  and  caufing  it  to  cryftallize. 
According  to  the  experiments  of  the  author, 
the  juice  of  forrel  yields  a  little  lefs  than  -j-^ 
of  its  weight  of  purified  acidule. 

4  The  oxalic  acid  may  be  formed  in  the  direft 
way,  as  it  M^as  firft  formed  by  Scheele,  by  com- 
bining with  the  artificial^  oxalic  acid  already 
indicated,  and  which  ihall  foon*  be  defcribed, 
about  one-fourth  part  of  its  weight  of  pot-afli : 
this  is  an  experiment  Avhich  is  performed  with 
fuccefs  daily  in  the  laboratories  of  chemifts ;  by  - 
throwing  a  little  liquid  pot-aili  into  a  concen- 
trated folution  of  oxalic  acid,  fmall  crvftals  of 
acidule  are  foon  precipitated. 


B.  Phiifical  T  roper  tin, 

5.  The  pure  oxalic  acidule  of  commerce  is 
in  fmall  white  needled  or  lamellated  cryftals. 
Capeller  and  Ledermuller  have  reprefented 
them  by  the  microfcope ;  neverthelefs  their 
form  has  not  yet  beeii  v^ry  exactly  determined. 
Rom^  de  Li  fie  has  defined  them  as  confifting 
of  very  elongated  parallelopipedons.  When 
we  break  them,  we  perceive  in  them  groups  of 
leaves  or  plates  applied  one  above  the  other:  it 
is  always  of  an  opaque,  and  no.t  very  brilliant 
white  colour,  except  in  the  Ihiall  fragments 
which  are  feparated  by  the  fradure, 

6.  Its 
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6.  Its  tafte  is  fottr,  pungent,  and  a  littfe 
acerb ;  it  ftrongly  fets  the  teeth  on  edge ;  it  is 
not  mixed  with  any  foreign  tafte,  being  neither 
bitter  nor  acrid  ;  it  is  not  difagreeaWe,  but  on 
the  contrary  pleafant  and  cooling ;  it  ftrongly 
reddens  blue  vegetable  colours;  it  is  very  briU 
tie;  is  eafily  reduced  into  a  very  dry  powder; 
it  crackles  and  decrepitates  in  the  fire,  but 
cannot  be  fufed  without  a  more  or  lefe  pom 
fiderable  alteration  in  its  principles. 


C.  Chemical  Properties, 

7.  If  we  expofe  oxalic  acidule  upon  an  ig^* 
nited  coal,  it  fsvells  but  little ;  it  exhales, 
alnioft  without  becoming  coloured,  a  very  pun- 
gent and  very  four  fmell;  it  leaves  fcarcely  any 
coal,  and  appears  to  fublime.  Before  the  blow-^ 
pipe  it  quickly  difappearsi  and  leaves  only  a  tittle 
alkaline  afhes,  after  having  been  treated  in  this 
manner.  Four  hundred  and  eighty  parts  of 
this  acidule  were  diftilled  in  a  glafs  retort,  by 
a  well-regulated  fire,  by  Mr.  Wiegleb ;  they 
yielded  one  hundred  and  fifty  parts  of  a  very 
acid  water,  without  fmell  and  without  colour. 
There  remained  160  parts  of  a  grey  rcfiduum, 
from  Avhich  were  extraclcd  156  of  pot-alli; 
about  four  parta  of  a  concrete  acid  were 
fublimcd  into  the  neck  of  the  retort ;  not  a 
drop  of  oil  palled  over.  Mr-  Weigleb  has  made 
no   mention  of  elaftic  fluid ;  but  it  is  eafy  to 

conclude 
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^bnclude  from  the  166  parts  of  lofs,  which  he 
had  in  his  operation,  that  carbonic  acid  gas 
und  a  little,  water  were  difengaged,  which  he 
did  not  colleft.  The  acid  obtained  in  this  dif- 
tillation  appeafs  to  be  pure  oxalic  acid; 
whence  it  follows,  that  the  acidule  does  not 
undergo  any  ftrong  alteration  by  this  treat- 
ment, and  that  it  is  only  in  part  feparated  from 
the  pof^afli. 

8.  The  oxalic  acid  does  not  faffer  any  al- 
teration by  the  air  ;  when  expof^d  to  it,  it 
remains  dry  and  cryftallized,  without  either  its 
form,  confidence,  or  colour  being  changed.  It 
is  very  foluble  in  water:  according  to  M.  Wieg- 
ieb,  one  part  is  diffolved  in  fix  parts  of  boiling 
water;  but  he  adds,  that  it  is  almoft  intirdy 
precipitated  by  cooling,  laotwithftanding  the 
addition  of  fix  more  parts  of  cold  water,  Mn 
Wenzel  carries  its  folubility  ^ftjU  farther,  fince, 
according  to  him,  boiling  water  takes  up  more 
than  two-thirds  of  it«  weight:  cold  water; 
however,  takes  up  or  retains  about  a  thirtieth 
part  of  it^  Boiling  water,  which  diffolt-es  it  fo 
much  more  abundantly,  fuffers  it^to  feparate 
in  cryftals,  by  very  ilow  refrigeration.  It  is 
purified  and  obtained  well  cryftallized  by  this 
procefs* 

9.  The  cold  and  faturated  folution  of  oxalic 
acid  has  a  four,  pungent  tafte  that  fets  the  teeth 
cm  edge ;  it  reddens  the  blue  vegetable  colours. 
When  kept  for  a  long  time  it  cryftallizes  regu- 
Jarly  without  being  decompofed  or  its  nature 

3  changed; 
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changed  ;  this  prefervation,  or  exemption  from 
fpantaneous  decompofition,  is  one  of  the  dif? 
tin6tive  chara6lers  of  this  acidulci  by  which 
it  is  moft  diftinguifhed  from  the  fecond  fpecies, 
Or  the  tartarous  acidule,  which,  like  many 
vegetable  acids,  is  fufceptible  of  alteration, 
and  entirely  lofes  its'  acidity.  Citizen  Ber- 
thollet  has  well  defcribed  the  decompofition  of 
the  latter,  and  the  non- decompofition  of  the 
oxalic  acidule,  in  a  Memoir,  the  principal  re- 
fults  of  which  I  (liall  prefent  to  the  reader. 

10.  The  acids  decompofe,  though  with  diffi- 
culty, the  oxalic  acidule,  which  is  nothing 
but  the  acidulous  oxalate  of  pot-afli ;  accord- 
ing to  Mr.  Wiegleb,  by  heating  this  acidule 
with  fulphuric  acid,  the  difengagement  of  its 
acid  is  promoted;  the  nitric  acid  alfo  feparates 
it,  according  to  the  experiments;  of  Margraff, 
but  in  a  very  different  manner  than  it  does 
the  tartarous  acid  from  its  acidule;  it  was  by 
this  procefs  that  he  proved  the  prefence  of 
pot-alh  in  both  of  thefe  acidulcs.  The  mu- 
riatic acid  effefts  the  fame  decompofition, 
though  with  more  difficulty ,.and  leaves  muriatic 
acid  in  the  liquor.  Thefe  dccompofitions,  how- 
ever, are  effefted  only  by  the  aid  of  heat ;  in 
the  cold  none  of  thefe  acids  feparates  the  acid 
from  its  acidule ;  which  is  owing  to  its  attrac- 
tion for  the  pot-afh. 

11.  Several  earthy  and  alkaline  bafes  unite 
with  the  oxalic  acidule  without  decompofing  it, 

and 
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and  caufe  it  to  pafs  into  the  ftate  of  a  trifule  or 
triple  fait     Such  particularly  are  barites,  mag- 
nefia,  foda,  and  ammonia.     The  triple  o^walates 
have  not  yet  been  examined  with  the  attention 
requifite    for  determining    their  charafteriftic 
properties^    Pot-afh  fornis  with  it  faturated  ox- 
alate of  pot-alh,  which  fliall  be  defcribed  here- 
after.    Lime  decompofes  it  by  feizing  the  whole 
of  its  acid,  both  that  which  is  free,  and,  as  it 
were,  infulated,*  and  that  which    is  more  en- 
gaged in  the  portion  of  pot-afh  which  it  con- 
tains.    Chalk,  or  carbonate  of  fime,  effefls  the 
fame  decompofition  :   it  has  been  afcertained 
that  100  parts  decompofe  137  parts  of  oxalic 
acidule,  that  175  parts  of  precipitated  oxalate 
of  lime,  are  obtained,  and  that  the  fupernatant 
liquor   yields    thirty-two    parts  of   carbonate 
of   pot-afl).     This   decompofition   proves  that 
lime  has  a  ftronger  attraftion  for  the  oxalic  acid, 
and  feparates  it  from  pot-aflu 

12.  The  oxalic  acidiiie  ^ecompofes  all  the 
calcareous  falts,  the  fiilphate,  the  nitrate,  the 
muriate,  the  phofphate,  becaufe  its  acid  has  a 
ftronger  attraction  for  lime  than  thofe  acids  have; 
accordingly,  it  may  be  generally  applied  to  af- 
certain  the  exiftence  of  thofe  kind  of  falts,  and 
even  their  proportion  or  their  quantity.  I  fliall 
fpeak  again  more  fully  concerning  this  import- 
ant fa6t,  in  treating  of  the  pure  oxalic  acid. 

13^  The  oxalic  acidule  attacks  iron,  lead, 
tin,  zinc,  and  antimony,  but  does  not  affed 
the   other  metals;  it  diflblves  almoft  all  the 

metallic 
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metallic  oxides  with  which  it  forms  triple  falts, 
alnioft  all  cryftallizabje,  and  not  deliquefcent, 
by  combining  with  them  intire  and  without 
lofmg  its  pot-afh.  The  properties  of  thefe  very 
Angular  falts  have  not  yet  been  fufficiently 
examined.  As  the  fame  acidule  in  folution 
precipitates  the  nitric  folutions  of  mercury  and 
filver  into  infoluble  metallic  oxalates,  Bayen, 
hy  examining  the  fupernatant  liquors  of  thofe 
precipitations,  and  finding  in  them  nitrate  of 
pot-afli,  has  confirmed,  by  this  eafy  and  fimplc 
operation,  the  prefence  of  that  alkali  in  the  fait 
of  forreh 

14.  I  have  here  indicated  only  the  chemical 
properties  that  belong  to  the  acidulous  oxalate 
of  pot-afli,  or  the  oxalic  acidule,  fuch  as  it  is 
extracted  from  forrel  and  forae  other  plants, 
under  the  name  of  fait  of  forrel :  from  thefe  I 
have  carefully  feparated  all  thofe  that  depend 
folely  upon  the  pure  oxalic  acid,  as  I  fliall  ihow 
in  the  hiftory  of  the  latter  in  particular.  Ac- 
cording to  the  analyfes  that  I  have  quoted,  the 
oxalic  acidule  contains  more  than  one-third  of 
pot-afli ;  the  reft  of  its  weight  is  formed  of  ox- 
alic acid  and  water. 


1 5.  TuETalt  of  forrel  is  efpecially  employed 

for  taking  out  fpots  of  ink  from  white  pi^ce- 

goods,  by  reafon  of  the    very   folvent  adion 

^which  it  exerts  upon  the  gallate  of  iron.     It  is 

i  alfo 
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olfo  ufed  in  the  treatment  of  difeafes  in  the 
form  of  a  cooling  drink,  by  triturating  it  with 
fugar,  and  adding  to  it  a  few  drops  of  volatile 
oil  of  lemons.  The  experiments  of  Citizen 
BerthoUet  have  fhown  him  that  the  oxalic  acid- 
ule  preferves  flefh  better  from  corruption  than 
the  tartai'ous  acidule ;  fo  that  it  has  appeared 
to  him  that  the  fait  of  forrel  might  be  employed 
as  an  antifeptic  with  much  better  fuccefs  than 
cream  of  tartar.  In  chemiftry,  the  oxalic 
acidule  is  treated,'  in  order  to  afcertain  its  cha- 
rafl:er.or  properties,  and  fometimes  to  extract  the 
oxalic  acid  from  it,  as  I  fliall  proceed,  to  ihow. 


Species  I. 

Variety  II. 

Oxalic  Acid. 

A.  Ilijiorify  Situaliouy.  ExtraSion. 

i.  ONE  of  the  moil  beautiful  and  m oft  re* 
xnarkable  parts  of  the  hiftoiy  of  vegetable  che- 
miftry is  tliat  which  relates  to  the  difcovery  of 
the  oxalic  acid.  This  acid  had  long  remained, 
as  it  M^ere,  concealed  in  the  fait  of  forrel,  which 
had  always  been  confounded,  before  Bergman 
and  Scheele,  with  tartar  and  its  acid.  When 
the  former  of  thefe  chemifts  had  difcovered,  in 
the  year   1776,  the  converfion  of  fugar  into 

a  very 
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a  very  ftrong  acid  by  means  of  nitric  acid, 
Scheele  difcovered  feme  years  after,  in  3784, 
that  this  artificial  acid  exifted  ready  formed  in 
the  fait  of  forrel,  which  contained  it  intire; 
that  Bergman's  acid  of  fugar  might  be  con- 
verted into  fait  of  forref,  by  combining  a  lit' 
tie  pot-afli  Avith  it,  and  that  we  may  extraS 
from  the  native  fait  of  forrel  an  acid  perfeftly 
fimilar  to  that  which  Bergman  had  prepared 
from  fugar.  This  is  the  reafon  why,  on  account 
of  this  identity,  fmce  confirmed  by  all  chemifts, 
this  acid  has  been  termed  the  oxalic  in  the 
methodical  nomenclature. 

2.  The  following  is  the  procefs  by  M'hich 
Scheele  ^fucceeded  in  extrafting  from  fait  of 
forrel  the  pure  acid  which  is  contained  in 
it,  and  feparating  it  from  the  pot-afh.  The  ^ 
oxalic  aciduleof  commerce  is  faturated  with  am- 
monia, by  which  means  a  triple  fait  is  formed,  an 
oxalate  of  pot-afh  and  ammonia,  very  foluble  in 
water;  into  the  folution  is  poured  nitrate  of 
barite&  alfo  diflblvcd ;  a  precipitate  of  oxalate 
of  barites,  infoluble  in  cold  water,  is  formed, 
and  the  fupernatant  liquor  retains  nitrate  of 
pot-afli  and  nitrate  of  ammonia  in  folution. 
We  are  obliged  to  proceed  in  this  manner  in  or- 
der to  faturate  the  free  portion  of  the  oxalic  aci- 
dule  with  ammonia,  which  would'not  othcrwife 
decompofe  the  nitrate  of  barites,  becaufe  it 
precipitates  it  only  by  double  attradion.  The 
precipitated  oxalate  of  barites  is  then  well  wafh- 
ed,  and   dccompofed  by  fulphuric  acid  which 

has 
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has  much  more  attraftion  for  barites  than  the 
oxalic  acid  has ;  the  fulphate  of  barites  which 
is  formed,  remains  infoluble  at  the  bottom  of 
the  liquor :  this  is  decanted  ;  it  is  tried  by  a 
boiling  folution  of  oxalate  of  barites,  in  order 
to  feparate  from^  it  any  portion  of  fulphuric 
acid  that  may  ftill  exift  in  it,  and  when  it  no 
longer  forms  any  precipitate  by  the  addition  of 
this  folution,  the  liquid,  which  then  contains 
the  pure  oxalic  acid,  is  feparated  or  filtrat- 
ed :    by  evaporating   this   liquid   to   a  proper 

■  confidence,  it  furnifhes,  on  cooling,  prifma- 
tic  or  needled  cryftals  of  this  acid.  We  may 
alfo  obtain  it  by  faturating  the  oxalic  acidule 
with  pot-a{h^x)r  foda ;  by  pouring  the  folutions 
of  thefe  trifules  into  a  folution  of  nitrate  of 
barites,  and  afterwards  decompofmg  the  oxalate 
of  barites  which  is  precipitated,  by  the  fulphu- 
ric acid. 

3.  It  is  fufficiently  known  from  what  I  have  al- 
ready fhown  in  feveral  of  the  preceding  articles, 
tliat  we  may  form  oxalic  acid  in  a  direft  way  with 
gums  or  fugar,  treated  Mnth  the  nitric  acid  be- 
yond the  formation  of  the  mucous  and  malic 
acids  for  the  firft,  and  only  of  the  malic  acid 
for  the  fecond  of  thefe  bodies.  We  fhall  foon 
fee  that  a  multitude  of  other  vegetable  matters, 
and  even  of  animal  fubftances,  are  capable  of  af- 
fording, more  orlefs  abundantly,  the  fame  acid 

^in  a  very  pure  ftate,  by  the  aftion  of  the  nitric  ' 
acid.     It  muft  here  be  added,  that  tliis  artificial 
fabrication  is  frequently  more  economical  and 

more 
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more  eafily  praftifed  than  the  cxtraftioi^  of  this 
ackl  from  the  fait  of  forrel,  becaufe  the  latter  is 
always  very  dear  in  commerce,  and  in  the  arti- 
ficial formation  it  is  only  the  acid  of  nitre 
^vhich  is  expenfive. 

-  4.  Citizen  Deyeux  has  found  in  the  fibres  of 
chich-peafe,  a  confiderable  quantity  of  oxalic 
acid.  After  having  cut  off  thefe  fibres  with 
fciflars  at  different  lengths,  thofe  which  had  re- 
mained almoft  intire,  foon  fliowed  a  fmall  drop 
of  liquor  at  their  extremity^  thofe  that  had  been 
Shortened  by  one  half,  took  a  longer  time  before 
they  exhibited  this  effeft ;  and  laftly,  the  fila- 
ments thaf  had  been  cut  off  near  their  origin, 
did  not  prefent  any  exfudation  till  after  a  lapfe 
of  24  hours.  When  examined  with  a  ftrong 
magnifying  glafs,  the  divided  fibres  prefented 
an  orifice,  the  interior  part  of  which  was  moiftj 
confequently  poifefling  vegetation.  Thefe  fibres 
were  then  afcertained  to  be  fecrelory  organs, 
in  which  was  formed  a  liquid  which,  by  its 
fuperabundance,  produced  a  fmall  drop  at  their 
extremity.  In  fa61,  had  they  been  merely  ex- 
cretory canals,  the  liquor  would  have  appeared 
fooner  at  the  extremity  of  the  divided  veflTels. 
Befides,  Citizen  Deyeux  found  it  impolTiWe  to 
difcover  the  prefence  of  the  fame  liquid  in  the 
parts  fituated  the  neareft  to  the  place  from  whence 
the  hairs  took  their  rife.  The  author,  after  having 
well  examined  the  phenomenon  of  the  produc- 
tion of  this  humour,  has  occupied  li-imfelf  with 
invcftigating  its  nature.     He  firft  obferves,  that 

feveral 
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feveral  ch€mi{is,and  particularly  Mr.  Prouft,  had 
announced  that  it  was  acid,  and  that  it  burned 
the  flioes  of  perfons  who  walked  over  a  field  of 
chich-peafe.  Citizen  Deyeux,  having  agitated 
intire  plants,  the  fibres  of  which  were  provided 
with  fmall  drops  of  humour  in  diftilled  water, 
found,  on  examining  this  water,  that  it  was 
charged  with  pure  oxalic  acid,  and  not  in  tl>e 
acidulated  ftate.  This  is  the  firfl  time  that  this 
acid  has  been  found  pure  and  infulated  in  ve- 
getables. Tliere  is  reafon  to  believe  that  by 
multiplying  the  fame  obfervation  and  the  fame 
chemical  exaiiiination  upon  plants  from  which 
acid  humors  fpontaneoufly  flow,  and  which  are 
much  more  numerous  than  is  generally  imagi- 
ned, this  acid  will  be  found  in  greater  abun- 
dance than  has  been  fufpe6ied.  It  is  evident 
how  important  it  would  be  to  confirm  the  dif- 
covery  of  Citizen  Deyeux  by  new  refearchcs^ 


B.  Phi/Jkal  Properties. 

5.  The  oxalic  acid  cryftallizes  in  tetrahedral 
prifms,  the  fides  of  which  are  alternately  broad 
and  narrow,  and  which  are  terminated  at  each 
extremity  by  a  diliedral  fummrt.  When  the 
cryftallization  is  very  rapid,  we  obtain  only 
finall  needles  without- any  determinate  form. 
Sometimes  it  prefents  itfelf  under  th^t  of  fqnard 
« -flightly  *bomboidal  plates. 

6,  It 
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6.  It  has  an  acid  and  very  pungent  tafte*; 
we  fliould  be  inclined  to  think,  on  tafting  it, 
that  it  a6led  as  a  powerful  and  cauftic  acid ; 
never thelefs  it  produces  no  fuch  effedl  upon  our 
organs.  It  is  very  agreeable  when  diluted  with 
water  ;  the  teeth  are  ftrongly  fet  on  edge  by  its 
conta6l, .  and  it  foftens  and  jeven  diflblves  thero, 
like  all  the  ofleous  fubftances,  by  a  contact  of 
fome  continuance.  Accordingly,  fome  modem 
phyficians,  amongft  thofe  Mho  have  begun  to 
apply  the  lights  of  chemiftry  to  medicine,  and, 
in  particular,  Citizen  Bonhomme,  of  Avignon, 
have  tlK)ught  that  the  foftening  of  the  bones  in 
the  difeafes  of  children,  charaflerized  by  the 
foftnefs  and  crookednefs  of  the  bones,  was  ow- 
ing to  oxalic  acid  formed  fpoataneoufly  in  their 
llomachs. 

7.  The  acidity  of  this  acid  is  fo  powerful, 
that  three  decigrammes  are  fufficient  to  com- 
municate  a  very  fenfible  acidity  to  a  kilogram- 
me of  water ;  it  alfo  manifeftly  reddens  all.  the 
blu6  vegetable  colfiurs:  one  part  of  concrete 
o:^alic  acid  gives  to  3600  parts  of  water  the 
property  of  reddening  paper  coloured  with  the 
tindture  of  tumfolc. 


C.  Chemical  Properties* 

8.  The  oxalic  acid,  expofed  to  the  fire,  is 
in  part  volatilized  in  the  liquid  form,  and  even 
in  the  folid  and  cryftalline  form  ;  only  a  portion 

of 
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of  it  IS  decompofed  at  the  higheft  temperature, 
and  this  portion  paffes  into  carbonic  acid  and 
water;  ottly  a  very  fmall  quantity  of  coal  remains 
in  the  retort.  Th^  refiduum  is  greyifh,  and 
contains  carbonate  of  pot-afli  with  a  little  char- 
coal. The  following  are  exaftly  the  phenomena 
which  the  cryftalUzed  oxalic  acid  prefents  when 
it  is  heated  by  degrees.  Expofed  to  a  gentle 
fire  it  dries,  becomes  covered  wath  a  white 
cruft,  and  is  foon  reduced  into  powder  ;  it  lofeS 
three-tenths  of  its  weight.  Placed  upon  an  ig- 
nited coal,  it  IS  exhaled  in  acrid  irritating 
fumes,  and  leaves  only  a  white  alkaline  refi- 
duum, without  coaly  matter ;  diftilled  in  a  cru- 
cible, with  a  ftrong,  though  moderate  fire,  it 
is  fuied,  becomes  brown,  boils,  and  yields  an 
acidulous  phlegm^  is  in  part  fublimed  without 
alteration,  arid  at  laft  aflbrds  a  little  carbonic 
and  caibonated  hidrogen  gas.  By  heating  it 
very  flrongly,  we  obtain  more  of  the  garfeou* 
produd,  and  of  acidulous  water,  ^ith  lefs  of 
concrete  acid  :  the  grey  mafs  w)iich  remains  at 
the  bottom  of  the  retort  is  a  mixture  of  car- 
bonate of  pot-raili  and  coal ;  it  is  very  remark- 
able that  this  acid  affords  no  oil  in  its  decora- 
pofition  by  fire, 

9.  The  oxalic  acid  when  expofed  to  moift  air, 
appears  to  be  deliquefcent ;  neverthelefs  it  be* 
comes  pulverulent  in  )iot  and  dry  air;  it  eafily 
diffolves  in  cold  water,  Avhich  takes  up  the  half 
of  its  weight.  When  cryftals  of  oxalic  acid  are 
thrown  into  cold  water,  they  emit  a  flight  founds 
.   You  VII  X  which 
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which  announces  the  reparation  of  their  moTe- 
cufes  from  each  other.  The  fpecific  gravity  of 
this  cold  folution  is  greater  than  that  of  diftilled 
water  by  more  tlian  one  half.  By  evaporating 
this  liijuor  none  of  the  acid  is  raifed,  even  by 
ebulKtk>n»  Boiling  water  diflblves  a  quantity  of 
it  equal  to  its  own  weight,  half  of  which  is  fepa- 
rated  from  it  by  cooling  :  by  performing  this 
operation  with  caution  this  acid  may  be  ob- 
tained well  cryftallized. 

1(X  The  acids  with  fimple  radicals,  a3;  upon 
the  oxalic  acid  with  greater  difficulty  than  upon 
the  other  preceding  vegetable  acids.  The 
concentrated  fulphunc  acid  turns  it  browii^ 
and  converts  it  into  coal  with  the  aid  of  heat. 
The  nitric  acid  decompofes  it  by  ebullition: 
it  has  been  faid  to  convert  it  into  vinegar; 
but  this  is  not  probable,  for  this  acid,  on 
the  contrary,  very  eafily  reduces  it  into  water 
and  carbonic  acid.  This  laft  refult  is  con* 
ilantly  obtained  by  employing  a  fufficient  quan- 
tity of  nitric  acid,  and  heating  the  mixture 
for  a  fufficient  length  of  time.  Citizen  Vau- 
quelin  and  I  have  found  in  our  inveftigations, 
that  100  parts  of  oxalic  acid  contain  77  parts 
of  oxigen,  13  of  carbon,  and  10  of  hidrogen; 
fo  that  it  is  one  of  the  moft  oxigenated  acids  in 
exiilence ;  and  this  is  the  reafon  why  it  can 
only  be  decompofed  totally. 

II.  The  oxalic  acid  forms  with  barites  a 
fait  of  little  folubility,  Avhicb  yitlds  irregular 
cryftals,    when  it  is  dififolved  itt  water  with 

an 
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an  excefs  of  oxalic  acid.  When  we  wifli  to  dif- 
ibive  thefe  cryftals  in  boiling  water,  this  fluid 
takes  from  them  the  excefs  of  acid  which  they 
contain,  and  rendei-s  them  opaque,  pulverulent 
and  infoluble.  The  properties  of  the  oxalate  of 
ftrontian  are  not  yet  known.  Citizen  Vauquelin 
has  obtained  it  by  pouring  oxalate  of  pot-a(h 
into  muriate  of  ftrontian.  It  appears  to  be  in- 
foluble and  compofed  of  0,59  and  a  half  of  earth 
and  0,40  and  a  half  of  acid. 

12.  Saturated  with  lime,  the  oxalic  acid  forms 
a  fait  iiifoluble  in  water,  pulverulent,  which  is 
not  decompofable  by  fire,  becaufe  the  atti*a6lion 
of  this  acid  for  lime  is  fo  ftrong,  that  it  takes  it 
away  from  all  the  other  acids.     This  oxalate, of 
lime  turns  the  fyrup  of  violets  green. 
^     13.    The    oxalic   acid  eafily   diffolves  alu- 
mine.     This   folution  when  evaporated  yields 
a   yell6wi(h,    tranfparent,  fweet 'mafs,   a  little 
aftringent;    deliquefcent,    and   reddening  the 
tin^ure  of  turnfole.     This  fait  fwells  in  the 
fire,    lofes    its   acid,   and   leaves   the  alumine 
a  little  coloured.     The  powerful  acids  decom- 
pofe  it. 

14,  The  combinations  of  the  oxalic  acid 
with  zircon  and  glucine  have  not  yet  been 
examined. 

15.  The  oxalic  acid  may  be  united  with  pot- 
alli  in  two  ways,  either  in  fmall  quantity,  or 
iii  fufficient  abundance  to  faturate  it  entirely. 
In  the  firft  cafe  the  fait  of  forrel^  the  oxalic 
acidulpj  or  the  acidulous  oxalate  of  pot-afli,  is 
'  X  2  regene- 
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regenerated.  It  is  in  this  fa6t  that  the  brilliant 
difcovery  of  Scheele  confifts.  On  the  one  hand^ 
he  has  proved  that  we  can  extract  from  ther 
fait  of  forrel,  by  the  procefs  which  I  have:^ 
defcribed,  a  pure,  cryftallizable  acid,  in  every 
Tefpe6l  fimilar  to  that  which  is  fabricated  i» 
the  dire6t  way  with  gum  or  fugar"  and  nitria 
acid.  On  the  other  hand,  he  has  confirmed  his^ 
difcovery  by  fliowing  that  the  acid  artificially 
formed,  when  united  with  a  little  pot-afli, 
again  produces  real  fait  of  forrel;  and  in  faft,  if 
AVe  only  pour  a  little  folution  of  pot-afli  into  a 
fplution  of  pure  oxalic  acid,  we  fee  a  very  fpeedy 
depofition  of  fmall  cryftals,  little  foluble,  namely, 
of  oxalic  acidule  or  fait  of  forreU  But  in  the 
fecond  cafe;  that  is  to  fay,  when  we  faturate 
the  oxalic  acid  with  pot-aih,  w^  have  a  fait  very 
foluble,  difficult  to  be  cryftallized,  affuming 
the  gelatinous  form,  which  cryftallizes  in  hexa- 
hedral  prifnis  with  dihedral  fummits  when  an 
excefs.of  pot-afli  is  added  to  the  liquor.  This, 
oxalate  of  ppt-aih  is  decompofable  by  fire,  and 

-  by  the  mineral  acids,  which  fpeedily  precipitate 
its  folution  into  acidule;  it  is  capable  of  form^- 
ing  again  the  fait  of -fprrel  or  acidule  by  an 
excefs  of  oxalic  acid.     It  is  alfo  decompoiable 

^  by  barites  and  by  lime,  which  precipitate  from 
its  foikitian^  .infoluble  oxalates  -  pf  th^fe  twa 
b?fcs.     , 

l6.  The  oxalic  ^cid^is  alfo  capable  of  forming 
a  fpecies  d(  acidule  when  combiqec^.  w:ith  a 
fmall   quantity  of  foda ;   but  when   faturated 

with 
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with  it,  it  conftitutes  an  oxalate  of  foda  very- 
difficult  to  be  obtained  cryftallized,  more  folu- 
l>Ie,  however,  in  hot  than  in  cold  water,  turning 
t^e  fyrup  of  violets  green,  and  which  comports 
itfelf  ill  many  refpech  like  the  oxalate  of  pot- 
aft,  with  the  acids,  with  fimple  radicals,  with 
its  own  acid,  with  lime  and  with  barites.  Pot- 
alh  decompofes  this  oxalate  of  foda. 

17.  Combined  with  ammonia  in  fmall  quan- 
tity, the  oxalic  acid  equally  forms  a  fpecies  of 
acidulous  oxalate,  little  foluble,  and  oryftalliz- 
able  of  which  we  may,  like  the  two  preced- 
ing acidules  of  pot-afh  and  of  foda,  faturatc 
theei'cceedi'ng  portion  of  acid  with  other  bafes, 
and  confequently  form  a  kind  of  triple  falts. 
It  was  by  the  fame  order  of  complicated  attrac- 
tions,'that  Scheele   by  faturating  the  fait  of 
forrel,  or  the  native  oxalate  of  pot-afh,  with 
;ammoniB,  formed  a  triple  fait,  which  he  after- 
wards  decompofed   by   the   nitrate  of  barites, 
an  ordeJr  to  obtain,  the  pure  oxalic  aci<l.     But 
if  we  entirely  faturate  the  oxalic  acid  with 
^amnlbnia^    a    neutral    am^moniacal    oxalate   is 
t)btained,  which  j^elds  by  evaporation  beau- 
tiful   cryftals    in    tetrahedral    prifnts    termi* 
nated  by  -dihedTal  fummits,  one  of  the  fides  of 
^which,  being    much  broader  than   the  other, 
lintercepts  three  fides  of'  the  prifm.     This  fait 
is  decompofable  by  fire,  which  difengages  the 
carbonate  'Of  ammonia,  and  leaves  only  fome 
iliglH.  traces  of  coal;  apd  alfo  by  liarites,  lime 
and  (Iroptian,   which  feparate  the  ammonia  in 
th6ftate  of  gas,  and  precipitate  itsfolution  into 

infoUihl^ 
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infoluble  earthy  oxalates ;  and  by  niagnefia,  which 
unites  with  a  part  into  a  triple  fait ;  and  by  the  two 
fixed  alkalis  which  form  foluble  oxalates.  The 
oxalic  acid  precipitates  it  into  cryftals  of  ajn- 
nioniacal  acidulous  oxalate;  the  powerful  acids 
M'ith  fnnplcr  unknown  radicals  feize  the  am- 
monia ;  the  oxalates  of  pot-afli  and  foda 
unite  with  it  into  triple  falts.  It  precipitates 
all  the  calcareous  falts,  and  it  is  one  of  the  heft 
re-agents  that  can  be  employed  for  afcertaining 
in  any  liquids  the  nature  and  the  proportion  of 
thefe  falts* 

18.  We   muft  add   to  thefe   details  relative 
to  the  earthy  and  alkaline  oxalates,  that  all 

fuch  of  thefe  falts  as  have  confiderable  folu^ 

>  'I 

bility  in  water,  the  latter  more  efpecially,  which 
appear  to  be  very  decompofable,  do  not.  un- 
dergo any  fpontaneous  alteration  in  their 
folution;  that  they  may  be  ufed.  with  advan- 
tage, under  this  relation,  not  only  for  deter- 
mining the  prefence  and  the  quantity  of  thefe 
falts,  but  alfo  for  decompofmg  the  aciduk)us 
phofphate  of  lime ;  and  that  in  order '  to 
obtain  from  this  all  the  quantity  of  phof- 
phate which  it  contains,  the  ammoniacal 
oxalate  muft  efpecially  be  employed,  as  its 
oxalic  acid,  by  feparating  all  the  lime,  with 
which  it  is  precipitated  into  an  infoluble  cal- 
careous oxalite,  leaves  in  the  fupernatant  liquor 
ammoniacal  phofphate,  which  as  h^  well  known 
is  very  decompofable  by  charcoal 

19.  According  to  Bergman,  the  attractions  of 
the  oxalic  acid  for  the  earthy  and  alkaline  bafes 

are 
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we  to  be  difpofed  in  the  following  order :  lime, 
btrites,  imagnefia,  pot-aih,  foda,  ammonia,  and 
alumine.  Thofe  of  zircon,  ftrontian,  and  glucinc 
have  not  been  afeertained. 

20.  The  oxalic  acid  decompofes  in  part  all 
the  falts  *hat  have  :pot-afli  for  their  bafc,  ^nd 
forms  in  their  folutions  oxalic  acidule,  which  is 
precipitated  in  fmall  cryftals.  By  continu- 
ing to  pour  oxalic  acid  into  thefe  folutions, 
aHer  having  decanted  tSaem  from  «adh  ciyftal- 
Kne  precipitation,  we  at  laft  entirely  decompofe 
thefe  falts,  fo  great  is  the  tendency  which 
tbis  acid  has  to  take  away  pot-aih  from  the 
other  bafes.  The  faone  rdult  is  not  fo  eafily 
obtained  with  the  falts  of  foda  and  ammonia, 
though  they  alfo  experiaace  a  deconxpofition, 
and  yield  part  of  tlieir  bafes  to  this  acid.  It 
decompofes  all  the  carbonates,  and  expels  the 
acid  from  them  with  effervefcence. 

21.  The  oxalic  acid  a6ls  upon  feveral  me- 
tallic fubftances,  efpecially  thofe  that  are  ca- 
pable of  <lecompofing  water ;  it  unites  more  or 
lets  cafily  witli  all  the  oxides  of  the  metals  ;  it 
even  takes  away  feveral  of  them  from  the  moil: 
powerful  acids.  Excepting  tungilen,  molyb- 
dena,  chromium,  uranium,  titanium,  and  teliu- 
riiim,  which  have  not  yet  been  combined  with 
the  oxalic  acid,  fome  properties  of  all  the  other 
combinations  of  this  acid  with  tlie  metals  have 
already  b$en  indicated.  The  following  is  the 
fummary  refult  of  the  knowledge  acquired 
upon  this  fubjeft* 

A.  With 
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A.  With,  the  oxide  of  arfenic  it  forms  fmall 
prifmatic  cryftals,  very  fufible,  very  volatile^ 
and  decompofable  by  heat. 

B*  With  the  oxide  of  cobalt,  a  pulverulent 
fait,  of  a  light  rofe  colour,  little  foluble. 

C.  With  the  oxide  of  bifmuth,  a  white  fait 
in  powder,  very  foluble  in  water, 

X).  With  the  Oxide  of  nickel,  a  fait  of  a  white 
or  greenifli  yellow  colour,  very  little  foluble. 

E.  With  the  oxide  of  nianganefe,  a  fait  m  a 
white  powder,  which  blackens  by  thea6lidn  of 
the  fire.  ,  ' 

F.  With  the  oxide  of  antimony,  a  fait  ia 
cryftalline  tranfparent  grains. 

G.  It  a6ts  upon  metallic  zinc  with  efFerve-^ 
fcence,  and  diiengagement  of  hidrogen  gas; 
the  water  is  decompofed,  and  the  oxidated  zina 
combines  proportionally  with  the  acid.  This 
oxalate  of  zinc  is  in  a  white  powder,  and  of  an 
acerb  tafte,  though  very  little  foluble. 

H.  It  does  not  a6i;  upon  metallic  mercury ; 
but  it  eafily  unites  with  its  oxide,  which  it 
whitens  by  its  contaft.  The  oxalate  of  mer- 
cury is  in  a  white  powder,  which  quickly 
turns  black  when  expofed  to  the  light.  The 
oxalic  acid  precipitates  the  nitrate  of  mercury 
in  a  white  powder ;  this  precipitate,  when 
heated,  fulminates  fenfibly,  according  to  the  re- 
mark of  Mr.  Packen. 

I.  Poured  upon  tin,  in  plates  or  in  "filings, 
the  oxalic  acid  firft  blackens  it,  and  afterwards 
covers  it  with  a  white' powder.    The^  oxalate 

of 
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of  tan>  which  is  confiderably  foluble,  has  an 
auftere  and  metallic  tafte.  When  its  falntioni 
is  flowly  evaporated,  it  yields  cryftals  in  th^ 
form  of  needles  or  prifms,  fiifficiently  well  pro-* 
nounced.  When  evaporated  more  violently,  it 
affords  a  tranfparent  mafs  refembling  horn. 

K.  The  oxalic  acid  quickly  tarnifhes  thtf 
brilliant  colour  of  lead;  it  corrodes  it;  and 
diffolves  its  oxide  very  well.  When  fatu^* 
rated  with  it,  its  condenfed  folution  depofits 
finall  brilliant  cryftals,  which  quickly  become 
opaque  by  expofure  to  the  atmofphere.  The 
feme  ,acid  decompofes  and  precipitates  the 
Jlitric  folution  of  lead ;  if  it  be  poured  into  this 
folution  a  little  diluted,  it  affords  cryftals 
in  the  fame  manner  as  is  done  by  the  imme- 
diate union  of  the  oxide  of  lead.  They  are  alfo 
obtfeined  by  adding  this  acid  to  the  folution 
of  acetite  of  lead. 

X.  This  acid  ftrongly  attacks  iron-filings; 
much  hidrogen  gas  is  difengaged  from  the 
folution :  in  proportion  as  the  decompofed 
water  fumiihes  oxigen  to  the  iron,  this  metal 
unites  with  the  oxalic  acid,  and  forms  a  folu- 
tion  which  quickly  becomes  reddifh,  when 
heated  or  expofed  to  the  air.  The  oxalic  folu- 
tion of  iron  is  very  ftyptic ;  it  yields  by  evapo- 
ration prifmatic  cryflals  of  a  greenifh  yellow 
colour.  The  fame  acid  precipitates  the  fuper* 
oxigenated  falts  of  iron,  and  efpecially  the  red 
fulphate  of  this  metal,  into  an  oxalate  of  a  fine 
red  colour,  which  fome  chemifts  have  propofed 

to 
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%o  he  ufed  in  painting.  There  is  no  acid  wMcii 
^iflblves  more  c[uickly  and  more  completely  the 
tlack  Oxide  of  ivon  when  in  a  ftate  of  great  di- 
vifion,  and  efpecially  the  gallate  of  iron.  It  iiy 
therefore,  employed  with  great  advantage  for 
taking  out  ink-fpots,  as  well  as  its  acidule^  or 
the  fait  of  forrel. 

Jl/.The  oxalic  acid  alfo  afts  eafily  upon 
copper,  and  produces  its  green  oxidation.  It 
entirely  diflblves  its  different  oxides.  The  ox- 
alate of  copper  is  of  a  light  blue  colour,  little 
foluble.  The  fame  acid  decompofes  and  preci- 
pitates the  fulphate,  the  nitrate,  the  muriate, 
^nd  the  acetite  of  copper:  the  precipitate  h 
a  powder  of  a  blueifh-grey  colour. 
.  M.  It  does  not  attack  ^letallic  filver ;  but 
it  diffolves,  though  in^  fmall  quantity,  the 
oxide  of  this  metal  precipitated  from  the  nitric 
acid  by  pot-afh.  When  oxalic  acid  is  poured 
into  the  nitric  folution  of  filver,  we  immedi- 
ately obtain  a  white,  thick,  infoluble  precipitate 
of  oxalate  of  filver.  We  obtain  the  fame  preci- 
pitate with  any  of  the  foluble  oxalates  united 
with  the  fame  folution  of  filver.  This  fait  i^ 
very  alterable  by  the  adion  of  light;  by  ex- 
pofing  it  to  the  rays  of  the  fun,  it  very 
quickly  turns  black.  The  oxalite  of  filver 
formed  by  this  precipitation,  when  expofed 
upon  coals  in  a  fpoon,  is  difperfed  M^th  a 
noife,  and  undergoes  a  kind  of  fulmination, 
according  to  the  experiments  of  Mr.  Packen, 
confirmed  by  Citizen  Guy  ton. 

O.  The 
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O.  Th6  oxalic  acid  exerts  no  a^lion  upoiv 
goldf,  and  it  exerts  very  little  even  upon  the^ 
pxide  of  this  metal.  ; 

P.  It  diffolves  the  precipitate  of  platina^ 
formed  by  foda ;  without  affeding  the  puri^ 
;netal.  The  folution  of  oxalate  of  platina  is 
yellowiflj,  and  affords  cryftals  of  the  fame 
colour, 

-  22.  It  is  to  be  remarked,  that  all  the  com- 
binations  of  the  oxalic  acid  with  the  metallic 
oxides  that  have  been  defcribed  by  Bergman* 
from  whom  I  have  extrafted  the  fads  which  I 
haye-  prefented  to  the  reader,  after  having 
verified  moft  of  them,  and  added  to  them 
feveral  phenomena  fmce  difcovered,  are  very 
eafy  to  be  decompofed  by  the  fire ;  that  none 
of  them  affords  even  a  trace  of  acetous  acid  in 
diftillation,  whilfl  all  thofe  of  the  citrates  fur* 
nifh  it  conftantly,  and  fome  of  the  latter  fre- 
quently afford  it  in  fuflficietit  quantity  to  en* 
able  us  to  fubjeft  it  to  experiments,  and  afcer- 
tain  its  nature, 

23.  All  the  phenomena  which  the  chemical 
properties  of  the  oxalic  acid  prefent,  prove, 
that  this  acid  is  more  highly  oxigenated  than 
thofe  of  which  we  have  hitherto  treated;  that 
it  is  on  this  account  that  it  cannot  form  other 
acids,  or  pafs  into  another  acidified  nature; 
that  it  is  the  lafl  term  of  the  vegetable  acidifir 
cation,  and  that  it  is  no  longer  fufceptible^ 
by^  any  other  oxigenated  fubftance,  or  dfe- 
compofing  procefs,  to   be  decompofed  otherr 

wife 
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Angelas  Sala,  Libaviu^,  Zwelfer,  Lefcvrc,  Gla- 
rer,  and  Hierne  maintained  againft  many  other 
chemifts  that  tartar  contained'  alkali  ready 
formed.  Duhamel  and  Groffe,  MargrafF,  and 
Rouelle  the  younger  confirmed  this  affertion  by 
very  exaft  experiments.  Meffrs.  Wiegleb, 
Rozenfteil,  Packen,  Bay  en  and  Berniard  gave 
or  accumulated  by  different  methods  the  proofs 
of  the  pre-exiftence  of  the  alkali  in  this  acidule 
before  the  a6lion  of  the  fire.  After  Blaife  de 
Vigen^re,  Lemery  and  Neumann,  Spielman  and 
Citizen  Berthollet  have  well  defcribed  the  de- 
compofition  of  this  acid  by  the  fire ;  Corvinus, 
Citizens  Machy  and  Berthollet,  its  fpontaneous 
decompofition  in  water  ;  Scheele,  Retzius,  Berg- 
man and  Packen  have  given  the  means  of  ex- 
trading  th6  pure  acid  from  this  acidule.  Mr. 
Hermftaedt  has  carefully  examined  feveral  pro^ 
perties  of  this  acid.  Such  is  the  fummary  re- 
fult  of  the  principal  inveftigations  that  have 
been  bellowed  upon  the  tartarous  acid. 

2.  Though  the  tartarous  acid  exifts  in  the 
juice  of  the  grape,  in  the  tamarind,  in  fumac^ 
in  the  tamarifc,  in  balm,  in  the  carduus  bene- 
diftus,  in  the  roots  of  r^ft-harrow,  of  germander, 
of  fage,  in  the  fruit  of  the  barberry,  and  un- 
doubtedly in  a  multitude  of  other  fruits  ;  it  is 
not  from  thefe  fubftances  that  it  is  ex  trailed.  It 
is  niore  efpecially  precipitated  and  depofitedfrom 
wine  kept  incaflcs,  and  particularly  from  the  wines 
of  France,  and  thofe  of  the  Mofelle  and  the 
RhinCf    It  forms  fucceffive  layers  which  becpmi^ 

con- 
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condenfed  almoft  like  ftony  incruftations,  an4 
which  are  collefted  upon  the  fides  of  the  barreU 
or  cafks  in  which  thefe  liquors  are  kept  The 
white  aad  red  are  diftinguiflied  by  the  name  of 
the  white  and  the  red  tartar ;  but  it  is  very  far 
from  being  pure  any  more  than  the  lees  which 
contain  a  very  large  quantity  of  it.  In  tartar  aiid 
in  the  lees,  befides  the  colouring  matter  which 
they  contain,  we  atfo  find  foreign  fubilances> 
kernels,  fkins,  &c.  We  likewife  find  in  them 
fulphate  of  pot-afh,  &c.  It  is  purified  in  order, 
to  feparatf  thefe  foreign  matters,  by  the  follows 
ing  procefles,  defcribed  by  Fizes,  Montet,  and 
Citizen  Defmarets.  "^^ 

3.  This  acidule  is  in  fome  meafure  refined  or 
purified  in  tlie  vicinity  of  Montpelier,  in  the 
manner  in  which  in  general  many  other  faline 
iabftances  are  treated.  The  crude  tartar  is  boiled 
in  water;  this  boiling  folution  is  filtrated;  as: 
it  cools  it  becomes  turbid,  and  depofits  irregular 
cryftals  in  the  form  of  a  pafte.  This  pafte  is 
boiled  a  fecond  time  in  copper  veffels,  with 
water.in  which  a  fat  earth  dug  at  the  village  of 
Merviel,  near  Montpelier,  has  been  diftufed. 
The  fcum  which  rifes  is  carefully  removed; 
afterwards  a  faline  pellicle  is  formed,  upon  the 
appearance  of  which  the  application  of  the  fire 
ifi  difcontinued ;  this  pellicle  is  broken,  audit 
precipitates  itfclf  with  the  cryftals  that  have 
already  been  depofited :  thefe  cryftals  are  wafhed 
in  water^  in  order  to  free  them  from  the  earth 
which  foils  thera.    They  are  introduced  inta 

.       com- 
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commerce  under  the  very  improper  appellationj 
of  cream  or  cryjials  of  tartar.  The  cream  has 
been  fo  called  becaufe  it  is  the  part  formed  at 
the  furface;  tlie  cryftals  or  the  fait  of  tartar  are 
thofe  which  are  found  beneath.  It  has  been  faid 
that  the  clay  fervesto  free  the  tartar  from  the 
oily  matter  which  was  admitted  to  exift  in  it ; 
but  it  is  evident  that  it  ferves  to  feparate  the 
colouring  and  extractive  part,  to  which  alu- 
mine,  as  we  ihall  fee  hereafter,  has  a  Arong 
^ttraAion :  accordingly  this  earth  anfwers  the 
fame  purpofe  here  as  in  the  purification  of  the 
fait  of  forrel ;  it  difcolors  and  cleans  the  tar- 
tarous  acidule  by  favouring  its  feparation,  by 
even  taking  away  its  colouring  matter.  ' 

4.  At  Venice,  a  fomewhat  different  method 
is  employed  for  purifying  the  tartar.  According 
to  Citizen  Defmarets,  this  acidule  is  diffolved. 
in  the  ftate  of  powder,  in  boiling  water ;  the 
forfeign  or  impure  fubftances  which  it  con- 
tains are  left  to  fubfide,  and  the  portion  which 
floats  above  is  taken  off.  The  liquor  yields 
cryftals  by  reft  and  cooling.  Thefe  cryftals  are 
again  diffolved  in  water  which  is  flowly  heated; 
when  this  fecohd  folution  boils,  whites,  of  eggs 
beat  up  in  water  and  wood-afhes  paffed  through 
a  fieve  are  thrown  in ;  this  addition  of  alhes  is 
performed  fourteen  or  fifteen  times;  the  fcum 
produced  by  the  effervefcence  is  removed,  and 
the  liquor  is  then  left  to  reft.  A  pellicle  of  very 
white  faline  cryftals  is  foon  formed  upon  it^ 
the  water  is  decanted  and  the.  fait  dried.  It  is 
3  very 
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very  evident  tliat  this  procefs  changes  the  nature 
pf  a  part  of  the  tartar  or  of  the  tartarous  aCi- 
dule,  that  the  pot-afli  of  the  aflies  faturates  a 
portion  of  its  infulated  acid,  as  appears  from  the 
efFervefcence  which  takes  place;  that  part  h 
converted  into  the  ftate  of  foluble  tartar,  and 
that  much  of  it  muft  be  loft  by  this  procefs* 
The  mother  water  muft  contain  tart  rite  of  pot- 
alh  or  vegetable  fait ^  as  it  was  formerly  termed. 
It  is  equally  evident  that  the  Moritpelier  pro-' 
cefs  deferves  the  preference. 

5.  Sometimes  4he  tartarous  acidule  or  the 
cream  of  tartar  of  commerce  is  purified  in  la* 
boratories  for  chemical  or  pharmaceutical  ufes. 
For  this  prurpofe  it  is  boiled  in  water;  the  boil* 
ing  folution  is  filtrated  ;  it  is  left  to  cool  flovvly 
in  veffels  of  glafs,  earthen- w^are  or  porcelain; 
and  in  this  laft  purification  the  acidule  is  pre- 
cipitated very  white,  cryftalline,  tranfparent, 
and  extremely  pure.  This  is  tlie  manner  in 
Avhich  it  ought  to  be  prepared  for  medicinal 
ufe  and  for  the  accurate  inveftigations  of  che-? 
miftry.  ^ 

B.  Thyjical  Properties. 

6.  The  tartarous  acidule  when  fiifficiently 
pure  is  in  fmall  cryftalline  fragments,  the  form 
of  which  is  difficult  to  be  deterjuined  with  exaft- 
nefs.  However,  when  we  carefully  obferve  the 
purification  of  this  acidule,  we  diftinguifh  need- 
les, ot  quadrilateral  prifms,  truncated  in  a  floping 
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diredion  at  their  extremity.  Thefe  prifm* 
grouped  together  produce  the  irregular  mafTes 
which  form  the  common  cream  of  tartav. 

7.  The  tafte  of  this  acidule  is  four,  a  little 
difagreeable  and  not  vinous  like  that  e€  the 
crude  or  raw  tartar,  fuch  as  it  is-  taken  out  of 
the  cafks.  Jts  tafte  is  not  nearly  fb  acid  as  that 
of  the  oxalic  acidule,  and  it  does  not  fet  the 
teeth  on  edge  as  that  does :  accordingly  it  is  not 
in  general  fb  antifeptic  as  the  latter^  neithcF 
does  it  preferve  food  equally  welL 

8..  The  tartarous  acid  id  very  brittle  and 
pulverizabfe.  As  foon  as  it  is  heated  to  Ibftnefs 
and  incipient  fufion,  it  changes  its  nature  and 
is  decompofed  as  we  fhall  foon  fee ;  it  reddens 
the  tirifture  of  turnfole  and  the  fyrup  of 
violets. 


C.  Chemical  Properties* 

9.  When  tbe  tartarous  a^i^ule  is  expofed 
>ipon  a  burning  coal,  it  becomes  foft,  fufed, 
inflated,  brown,  emits  four,  pungent,  empy- 
reumatic  fumes,  of  a  particular  and  well  deter- 
mined fmell :  it  leaves  a  voluminous,  abundant, 
heavy,  and  very  alkaline  coal.  The  decom<> 
pofitipn  of  the  tartarous  acidule  by  diftillation 
in  a  retort  is  one  of  the  operations  with  which 
chemifts  have  been  ttioft  occupied,  and  upon 
llic  produfts  of  which  they  have  amply  written. 
This  diftillation  is  performed  in  a  retort  of 
ftone-ware  or  caft  iron,  to  which  arg  fitted  an 

adopter 
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adopter  and  receiver,  provided  with  tubes  pro- 
per for  conducing  and  coUe6ting  the  elafticJ 
fluids;  the  fire  is  applied  by  degrees  and  with 
precaution,  and  at  laft  puflied  fo  far  as  to  render 
the  bottom  of  the  retort  perfe6lly  red-hot. 
There  firft  paffes  over  water  little  coloured,  iaiid 
fcarcely  acid,  afterwards  a  liquid  acid  ftronger 
and  reddifh  ;  then  an  oil  which  affunies  colour 
aiid  confidence  in  proportion  as  the  heat  is  in* 
creafed,  a  large  quantity  of  carbonic  acid  and 
carbonated  hidrogen  gas ;  and  at  laft  carbonate 
of  ammonia  which  cryftallizes  in  the  adopter* 
Amongft  all  thefe  produ6ls,  each  of  which  de^ 
ferves  to  be  examined  in  particular,  that  which 
has  moft  ftruck  the  attention  of  chemifts  is  the 
enormous  quantity  of  elaftic  fluid,  which  they 
long  conceived  to  be  air.  A  cubic  inch,  or 
543  grains  of  tartar  of  Rhenifli  wine,  gave 
Hales  304  inches,  or  144  grains,  or  nearly  one 
third  of  its  weight  of  elaftic  fluid*  Citizea 
Berthollet  computes  the  quantity  of  gas  extri- 
cated by  diftillation  at  nearly  three  quarters  of 
the  weight  of  the  tartar.  Spielman  and  Corvi- 
niis  have  calculated  that  this  gas  occupies  two 
hundred  and  forty-four  times  the  volume  of  the 
matter  employed.  Nearly  three-fourths  of  this 
gas  are  carbonic  acid,  and  one  fourth  carbon^ 
atcd  hidrogen  gas,  which  burns  white  or  blue, 
and  is  mixed  in  two  or  three  Varieties,  accord-r 
ing  to  the  quantity  of  carbt^,  or  of  intire  oil, 
diflbived  in  tfki$  gas^ 

Y  2  The 
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The  oil  which  fonns,  according  to  Lemery 
and  Spielman,  about  one  fixth  of  the  weight  of 
the  tartar,  is  one  of  the  produ6i;s  of  this  diftil- 
lation  which  differs  the  moft  from  thofe  of  the 
preceding  acidule  ;  it  manifeftly  proceeds  from 
the  much  larger  proportion  of  carbon  and  hi- 
droo:en  contained  in  the  tartarous  acid  than  in 
the  oxalic.  It  wsls  formerly  re6lified.for  the 
purpofe  of  preparing  a  ftrengthening  external 
Vemedy,  which  was  in  high  efteem.  It  is  evi- 
dent that  it  did  not  exift  ready  formed  in  the 
tartar,  but  that  it  refults  from  the  particular 
union  oi  a  certain  quantity  of  hidrogen  atid 
oarbon  ;  accordingly,  it  varies  as  well  that  as  of 
the  aCid  phlegm  tmd  the  gafes,  according  to  the 
manner  in  which  this  diftiilation  is  conduced, 
and  the  rapidity-  and  force  of  the  fire  that  is 
applied. 

Ammonia  in  theXtate  of  concrete  ;C^rbonatc, 
indijcated  aiiiongft  the  produ6ls  of  this  opera- 
tioti  by  Lemery,  Juncker,  Wiegleb,  and  efpe- 
cially  Buequet,  announces  that  the  tartarous- 
acidule  contains  azote  amongft  its  primitive 
principles.,  A  portion,  acp<^rding  to  thofe  au- 
thors, is  combined  with  the  Ji quid  acjjd,  of  which 
I  fhall  foon  fpeak:  .but  i  muft  here,  obfervt 
that  fomemodern  cbemifts  do  natireckon  am* 
monia  amongft  the.  number  of  the  produ^ 
of  the  decompofitr(»-0f:ihe'tartaix)us  acidulft 
and  think  that  h^j  .was  ^deceived  ^b^.  a  .finall 
quantity  of  pot-afh,  elevated  at,  theifalnc  tiihfc 
L    .  ;•.  y  as 
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m  the  liquids  and  the  gafes  that  are  difengaged. 
This  fa6t,  therefore,  deferves  to  be  verified  by 
new  experiments  more  exaft  than  thofe  that 
have  hitherto  been  made ;  for  it  may  lead  us  to 
determine  whether  it  be  not  at  the  expenfe  of 
the  pot-afli,  as  Was  formerly  thought,  that  this 
volatile  alkali  is  formed,  and  whether  this  fixed 
alkali  does  not  furniih  azote  which  unites  with 
the  hidrogen  of  the  decompofed  acid. 

10.  After  this  decompoiition,  there  remains 
in  the  retort  a  very  alkaline  and  very  acrid  coal, 
which  attracts  the  moifture  of  the  atmofphere, 
which  yields  much  carbonate  of  pot-afli  by 
mere  lixiviation  and  cold  water,  and  the  nature 
of  which  ferves  to  prove  the  prefenceof  this  al- 
kali in  the  proportion  of  one  third  of  the  weight 
ef  the  tartar  in  the  acidule;  for  at  prefent 
it  is  no  longer  believed  that  the  pot-afh  is 
formed  by  the  aSion  of  the  fire  at  the  ex- 
penfe of  the  total  decompofition  of  the  tar- 
larous  acid;  for  this,- when  pure,  as  we  fliall 
fooH  lee,  does  not  afford  the  alkali  iu  its 
codL  Chemifts  avail  themfelves  of  this  pro- 
perty of  the  coal  of  taitar,  in  order  to  extrafl; 
from  it  qiijckly  and  by  an  eafy  procefs,  a  con- 
fiderable  quantity  of  fufficientfy  pure  pot-afli 
Cpudfe  tartar  is  put>  in  the  ftate  of  a  coaxfe  pow- 
der,- intoWrappers  of  thick  brown  paper^  which  are 
imrafetfed  in  water-;  tiiefe  ate  placed  upon  a  bed 
4f 'CbarCoal  ia  a  furnaces,  which  is  thus  fuccef- 
Ifively  filled  with  alternate  layers  of  papers  of 
ttartM-andicwl, care  being  taken  to  cover  the  laft 
'^^  layer 
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layer  with  a  fomewhat  thicker  ftratum  tif  coal. 
This  coal  is  fet  on  fire,  and  fufFered  to  become  to- 
tally ex  tingui  ill  ed  after  its  completecombuftion : 
when  the  whole  has  cooled,  the  papers  are  taken 
out  much  diminifhed  in  volume,  as  is  natural 
to  fuppofe,  but  retaining  their  form,  on  ac* 
count  of  the  folidity  of  tl>e  paper  and  of  the 
water  which  has  agglutinated,  and,  as  it  were, 
united  the  leaves.  Thefe  papers  contain  the 
pot-aih  of  the  tartar,  the  coal  of  which  is 
deftroyed  ;  it  is  combined  with  a  portion  of 
<:arbonic  acid.  Excepting  a  fmall  quantity 
of  lime  and  fulphate  of  pot-aih,  which  are  fre- 
quently found  in  this  alkali,  it  poffeffes  a  con^ 
fiderable  degree  of  purity.  Formerly  it  was 
much  employed  by  cheraifts,  under  the  Uftm^ 
ofJi.ved  fait  of  tartar j  or  alkali  of  tartar^  As 
it  contains  much  pot-afli  in  an  infulated  ftatc,  i\ 
quickly  attracts  the  moiftureof  theatmofpher^ 
and  thei}  forms  a  thick  liquid  which  was  termed 
alkali  of  tartar  per  deliquiumy  oil  of  tartar  per 
deliquium  ;  this  lafl  ridiculous  denomination  has 
long  been. laid  afide.  Three  eighths  of  the  tarT 
tar  are  obtained  in  this  alkali. 

1 1 .  One  of  the  moft  remarkable  produ£b  of 
thi3  decompofition  of  the  tartarous  acidule  by 
fire,  is  the  particular  acid  which  paffes  in  tjic 
liquid  form  in  difiiUatipn^  and  which  is  a 
new  produ6lion  of  the  mutual  re-adion  of  the 
principles  of  the  acid,  efFefiled  by  the  a^ion  of 
caloric  ;  this  is  the  pyrotartar^us  acid.  I  ihltll 
fpea'jjof  it  in  detail^  in  treating  of  the  t^xtar* 
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f>xis  acid,  which  likewife  affords  it  by  diftilla- 
ftton;  it' is  fufficient  here  to  know  that.it  is 
a  modified  acid,  different  from  that  which  exiil- 
«d  in  the  aciduie,  a\yd  whicii,  compai^ed  with 
ihe  other  produfts  of  this  igneous  decompo- 
•fition,  (bows  the  great  diverfity  between  this 
axridule  and  the  oxalic  aciduie.  Hence  it  may 
be  concluded,  that  this  decompofition,  which  in- 
dicates a  gi^eat  abundance  of  scarbon  and  hi- 
■drogen  in  the  taitarous  aciduie,  authorizes  the 
termination- in  auSy  adopted  by  the  niethodicai 
aiomenclature,  and  oppofed  to  that  of  oxalic 
aciduie;  as  this  lafl,  not  being  equally  decom- 
polable  is  much  more  oxigenated.^ 

12.  TJ>e  tartarous  acidute  experiences  nt>  al- 
teration by  the  conta^  of  tlie  air ;  no  fimple 
combuftible  body,  if  we  except  carbon,  which 
purifies  or  whitens  it,  exerts  any  adion  upon 
it.  It  is  very  difficult  of  folution  in  cold  water, 
which  fcarcely  takes  up  more  than  one  Six- 
tieth part  ^f  its  w^eight.  fioilipg  water  dilfolves 
nearly  one  thktieth,  the  greater  part  af  which  i$ 
precipitated,  and  cryftallizes  by  the  cooling  of 
tjie  liquor.  This  folution,  which  is  fourifli^  and 
of  a  difagreeable  tafte,  reddens  the  blue  v.eg.et-^ 
able  coloiu's.  When  left  to  itfelf  in  a  clpfc 
veffel,  it  is  decompofed,  and  prefents  pheno- 
mena very  different  from  thofe  which  I  have 
defcfibed  with  refpe^l  to  the  oxalip  aeiduk 
which  does  not  undergo  the  iame  decompo- 
fition.  Citizen  Macliy  is  the  firft  who  has 
fpokpn  of   this  dec  ompofition,    by  which  he 

wiflied. 
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wiihed  to  prove  that  the  alkali  was  the  produfik 
of  an  alteration,  and  that  it  was  not  contsiined 
ready  formed  in  the  tartarous  acidule  ;  but  he 
was  miftaken  when  he  afferted  that  the  muc^ 
that  was  precipitated  did  not  contain  alkali, 
and  that  the  fupernatant  liquor  was  acid,  fincc 
he  has  not  purfued  this  decompofition  far 
enough,  nor  examined  the  fupernatant  liquor, 
which  after  this  decompofition  contains  the 
whole  of  the  pot-afli  pre-exifting  in  the  acid- 
ule. Spielman  and  Gorvinus  have  committed 
the  fame  error,  though  they  had  made  a  more 
exa6l  experiment.  This  fpontaneous  decom- 
pofition has  fmce  been  followed  and  defcribed 
with  the  moft  care  and  fuccefs  by  Citizen 
BerthoUet ;  he  has  given  the  refult  in  a  Me- 
moir, inferted  amongft  thofe  of  the  Academy 
of  Sciences,  for  1782.  After  having  diffolved 
one  part  of  tartarous  acidule  in  fixty-four  parts 
of  diftilled  water,  he  left  this  folution  in-aglaft 
vefTel  covered  only  with  paper,  in  the  natural 
temperature  of  his  laboratory.  The  liquor  gra- 
dually diminifhed  in  volumes  mucous  flakes 
were  precipitated  in  it,  which  he  did  not  take 
away^  like  Spielman,  in  order  that  nothing 
might  be  lofl.  At  the  end  of  five  months  this 
mucofity  was  very  abundant ;  the  liquor  was 
red,  but  it  ftill  reddened  the  fyrup  of  violet^^ 
and  had  a  four  tafte;  the  mucofity  ftill  aug- 
mented ;  he  replaced  the  water  which  was  eva- 
porated, and  after  eight  or  nine  months  the 
liquor  began  to  turn  the  fyrup  of  violets  green, 

affuming  a  more  and  more  deep  colour.     After 

this 
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this  Tpontaneous  procefs  had  been  carried  on 
far  eighteen  months,  the  liquor  not  appearing  to 
him  to  undergo  any  ipore  alterations,  he  filtra- 
ted it ;  the  mucilage  received  upon  the  filtrc 
dried  there,  lofing  much  of  its  volume,  and 
being  reduced  to  a  very  final  I  weight.  After 
having  burned  it,  its  afhes  yielded  only  fighs  of 
alkalinity;  but  the  fupernatant  liquid  which 
was  ftrongly  alkaline,  afforded  by  evaporation 
carbonate  of  pot-afli  rather  oily,  and  this  being 
reduced  to  coal  by  the  afiion  of  the  fire,  weigh* 
ed  five-eighths  of  the  tartarous  acidule  origin- 
ally employed ;  as  did  the  alkali  which  he 
obtained  by  treating  a  like  dofe  of  this  acid- 
ule  by  diftillation.  According  to  the  chc- 
mift  whom  I  quote,  the  tartarous  acid  de- 
compofed  fpontaneoufly,  and  very,  flowly  by 
this  experiment,  formed  the  mucous  flakes  that 
'  were  precipitated,  with  the  carbonic  acid,  and 
the  fmall  portion  of  oil  united  with  the  pot- 
afli  that  remained  in  the  liquor,^  and  exifted 
ready  formed  in  the  acidule.  I  fhall  fubjoiir 
to  this  detail  the  refult  of  another  experiment 
adapted  to  confirm  this  theory,  and  leave  no 
doubt  of  its  accuracy ;  namely,  that  the  pure 
tartaz'ous  acid,  which  is  equally  alterable  by 
a  flow  and  fpontaneous  decompofition,  leav^ 
po  pot-afli  in  the  liquor  whichistherefiduumof 
its  decompofition,  and  that  the  folutions  of  the 
alkaline  tartrites,  in  which  we  know  exa6lly  the 
proportions  of  alkalis  that  have  been  employ^ 
^  for  preparing  them,  leave  only  thefe  alkali* 

together 
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together  with  the  carbonic  acid  and  the  fmalt 
quantify  of  oil,  produced  by  the  dec^mpofttion 
of  tJie  acid. 

13.    The  tartarous   aciduie,    vhicb   I   may 
equally  term  acidulous  tar  trite  of  pot^ajh^  ai 
the  faQs  that  have  already  been  quoted  refpeA- 
ing  its  properties,  prove  that  it  is  in  faft  .oqty 
tartrite  of  pot-aih  with  excefs  of  acid,  expe- 
fiences  no  alteration   from  any  of  tlie  acids, 
linfefs  they  have  fufficient  power  to  alter  the 
peculiar  nature  of  its  acid*    The  portion  of 
pot-afli  which  it  contains  has  more  attradion 
for  its  excefs  of  tartarous  acid^ than  any  of  the 
zcid&y  even  the  ftrongeft  have ;  and  on  this  ac- 
count the  tartarous  acid  decompofes  all  the  al- 
kaline  falts  till  it  becomes  tartarous  aciduie. 
Accordingly,  when  in  the  experiments  of  Pott, 
of  MargrafF,  and  of  Rouelle  the  younger,  we 
find  thefe  able  chemifts  fuccecd  in  extrafting 
the  potvafh  from  tl^e  tartar,  or  cream  of  tartar, 
by  means  of  the  acids  termed  mineral;  we  ate 
to  underftand  that  they  fucceeded  only  by  de- 
compofing  the  tartarous  acid  itfelf,  and  con- 
verting it  either  into  acetous  or  oxalic  acid. 
Thus  by  throwing  one  part  of  concentrated  ful-. 
pburic  acid  upon  one  part  of  tartarous  acidulc 
in  the  ftate  of  powder,  and  favouring  the  a£lion 
of  this  niixture,  which  becomes  much  heated 
at  the  moment  when  it  is  made,  with  the  heat 
of  a  balneum   marice,    continued    for  ten   or 
twelve  hours  :  the  two  fubftances  form  a  brown 
magma.     By    afterwards  pouring   ipto    them 

three 
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thre6  or  four  times  their  weight  of  boiling  dif» 
tilled  water,  faturating  the  fulphuric  acid  by 
means  of  chalky  filtrating  and  evaporating  the 
liquor,  we  ob^in  fulphate  of  pot-alh  mixed 
with  a  little  fulphate  of  lime.  But  what  neither 
Rouelle  nor  Bernard  have  announced  is,  that 
acetous  acid  is  formed  in  this  experiment.  The 
iame  circumftance  takes  place  by  the  muriatib 
acid.  The  nitric  acid  feizes  the  pot-afh  of  the 
tartarous  acidule  only  by  cauling  its  acid  to 
pafs  into  the  ftate  of  oxalic  acid. 

J4.  The  boracic  acid. unites  without  decom-» 
pofition  with  the  tartarous  acidule  :  one  part  of 
the  firft  to  four  of  the  fecond  is  fufficient  to 
render  it  foluble  in  fix  or  eight  times  its  weight 
of  hot  water,  as  Laffone  has  ihown  in  the  Me- 
jno'iTs  of  the  Academy  for  1755.  It  is  in  this 
manner  that  we  ought  to  prepare  what  has  been 
termed  in  pharmacy  /o/e^i/c  cream  of  tartar,  and 
not  with  borax;  for  this  laft,  which  contains 
much  foda  in  excefs,  as  I  fiiall  fhow  on  another 
occafion,  conftitutes  with  the  tartarous  acidule 
a  triple  fait,  a  tartrite  of  pot-aih  and  foda 
mixed  with  boracic  acid,  which  is  very  far 
from  being  cream  of  tartar.  Accordingly,  thirf 
addition  of  borax  to  cream  of  tartar  for  the 
purpofe  of  rendering  it  foluble,  announced  by 
Lemery,  in  1728>  in  the  Memoirs  of  the  Acar 
demy;  and  propofed  in  the  fame  year,  as  a  re- 
medy, by  Lefebvre,  phyfician  at  Uz^s,  in  the 
i^me  academical  collection,  cannot  fulfil  the  in** 

tentipijsi 
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tentiont  of  the  phyfician,  like  that  of  tbe  bora- 
cic  acid  alone. 

15.  Long  ago  feveral  of  the  earthy  and 
alkaline  bafes  have  been  combined  with  the  tar- 
tarous  acidule,  in  order  more  efpecially  to 
prepare  from  it  different  kinds  of  medicines. 
Chemifts  have  examinated  feveral  of  tbefc 
combinations  for  better  afcertaining  the 
nature  and  the  properties  of  the  tartarous  ucid ; 
and  their  labours,  as  we  fliall  foon  fee,  have  re- 
ciprocally enlightened  the  art  of  healing  in  the 
prefcription  of  thefe  medicinal  preparations:  at 
leaft,  ,  it  is  from  the  pharmaceutical  fourcc 
of  thefe  faline  combinations,  which  are  almoil 
always  triple,  that  the  difcoveries  which  have 
fixed  their  nature  and  properties,  have  been  de- 
rived. We  muft  therefore  accurately  defcribe 
thefe  combinations,  confidering  them  linder  the 
double  point  of  view  that  has  been  indicated. 

16.  The  folution  of  barites  decompofes  that 
of  the  tartarous  acidule,  feizes  its  acid,  with 
"which  it  fbftns  an  infoluble  fait,  which  is  pre- 
cipitated in  a  whit^  powder,  and  'leaves  tlic 
infulated  and  pure  part  in  the  rupernatant  li- 
quor:  it  is,  as  W€  fee,  A  good  mean  ofpi-oving 
the  prefence  of  pot-afli  in  the  tartarous  acidule, 
and  even  of  determining  its  proportion.  The 
famie  is  probably  the  cafe  with'ftrontian. . 

17.  LimeeffeStfr  the  fame  d^ciE^mpoiition,  and 
even  in  a  ftill-  more  energetic  manne<r,  fince, 
according  to  the  wder  of  ^le6iiv©  attradiionft  in- 
dicated by  Bergman,  it  is  rapre  attrafted    by 

th^ 
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the  tartarous.  acid  than  barifes  is.     It  is  to  he^ 
otifervcd^ '  that  I  do  not  intend  here  to  defcribc 
theproperties  of  the  earthy  and  alkalirie  tar- 
trifces^  which  ard  tb>be  placed  in  the  hiftory  of 
thfe  pitre  tart arous  acid ;  but  that  I  only  confider' 
the    aftioh   of    thefe    bafes,    as   decompofing 
ther-tartatows   acid,    antl  .uniting  with  it  iota 
triple  fahs.     When  lime-water  is  pdured  into  a. 
folution  of  tartarous  aciduie,'  an  abunda;Bt.aildi 
pulverulent  precipitate  of  tartrite  of  lime  is  pro- 
duced, and  pure  pot-aih  remains  in  the  liquor. 
If  we  take  carbonate  of  lime,  as  Rouelle  has 
done;  this  •  earthy  fait  ads  only  upon  the  fiTe 
portion  of  the  tartarous  acid,  with  which  it 
alfb  forms  infolubie  calcareotts  tartrite  in  pro- 
portion as  cairhonic  add  is  difen  gaged.     After 
this,  the  fupematan»t  liquor  contains  the  por- 
tion of  pvLte  and  neutral  tartrite  of  potraib^ 
with  which  the  tai'tarous  acid  was  united  in  the 
acldule*'     This  is  another  of  thofe  fimple  and 
iiigenibus  experiments  by  which  Rouelle  the 
younger  proved  i  in.  an  immediate  manner  the? 
prefence  of  pot-a(h  in  tartar.     He  thus  feparatexl 
ftom-it  the  n^itti-kl  fait  which- was  terihed  atl 
that  time  vegetbbie  falt^  land  oE  \diich  I  dhall 
i^ak  in  detail '.i»  the  atrticle  cotnjcferriihg '  tJie 
taitarqusi acid.      v  '  ^>  ■"■'*' 

'  18*  Magndiik  dbesjiotaft  in  the  feme  xhanr^' 
uer  Kipon-  tfie^  toAaidus.  acidrile; '  Thoctigh  B^- 
mitu  placfesvit^feclbife  tbei  fisasd :  HltaaKsii  itv  biar 
order  crf^  a^tra^icrns'fbrrthe  '^iiti^fXim wA^'-tt 
do96  .not  s^yp^aii  tr  fee  eatpaUi^  ofiiep^^ng  t1t& 
.  (  .  pot- 
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pot-aili  from  this  acidulc,  but  rather  of  remain- 
-  ing  united  with  the  acid  at  the  fame  time  with 
it,  and  of  formifig  a  kind  of  triple  fait.  The 
Chemifis  of  the  Academy  of  Dijon  have  oh* 
tained  from  the  acidulous  tartrite  of  pol^fh, 
faturated  with  magnefia,  a  foluble  falt»  which 
yielded  them,  by  its  fpontaneous  evaporation, 
fmall  aculeated  ciyftals,  difpofed  in  rays.  PAul- 
letier  de  la  Salle  has  obtained  from  the  fame 
combination  a  gelatinous  mafs,  refembling  a 
mucilage. 

19-  It  appears  that  alumine  produces  a  nearly 
fimilar  effe6);  with  the  tartarous  acidule,  though 
it  unites  with  it  with  more  difficulty,  fince,  as 
we  have  feen  above,  argil  is  employed  to  purify 
tartar  in  the  vicinity  of  Montpelier.  The 
action  of  zircon  and  glucine  upon  this  acidule 
is  abfolutely  unknown.  Silex  does  not  feem 
to  exert  any  upon  this  faline  compound* 

20.  When  we  combine  pot-afli  or  the  car- 
bonate of  pot-aih  with  the  tartarous  acidule,  it 
becomes  faturated  entirely  with  this  alkali,  and 
forms  the  fame  fait  as  that  which  ihall  be  de- 
fcribed  by  the  name  of  tartrite,  of  pot^afh,  in 
the  hiftory  of  the  tartarous  acid. 

21.  The  fame  is  not  the  cafe  with  foda  as 
with  pot-aih :  this  alkali,  by  combining  with 
the  tartarous  acidule  which  it  faturates  com- 
pletely, forms  with  it  a  kind  of  triple  fait, 
which  has  long  .been  named  Salt  of  Seignette^ 
from  the  name  of  a  pharmaceutical  prafititioner 
of  Rochelle^  who  firft  difcovered,  prepared,  and 

pro- 
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l^topofed  it  for  medicinal  ulc.  As  a  trifule, 
namely,  tar  trite  of  pot^Jh  and  foda,  the  hif- 
tory  of  this  fait  muft  here  be  explained. 

In  order  to  prepare  this  fait,  one  part  of 
fufficientiy  pure  tartarous  acidule  is  thrown 
into  five  parts  of  boiling  water,  and  to  thefe  is- 
added  carbonate  of  fpda  cry  ftallized  and  reduced- 
to  powder,  tiU  no  more  eifervefcence  takes  places 
and  till  the  acidule  is  completely  faturated^ 
In  proportion  as  this  faturation  is  effe^letl,  the 
acidule  difappears  and  diflblves  in  the  liquor; 
after  having  drawn  it  off  clear,  this  is  eva- 
porated to  the  confidence  of  a  thin  fyrup,  and 
fuffered  to  cool  gradually  :  by  this  gradual  cool- 
ing it  furniflies  large  and  very  regular  cryftals, 
in  prifms  of  eiglit  fides  nearly  equal,  which 
are  frequently  excavated,  as  it  were,  in  their 
middle  and  almoft  in  their  axis ;  they  then  re* 
femble  a  tomb.  The  broad  face  upon  which 
they  reft  then  prcfents  two  diagonal  lines  which 
crofs  each  other  at  the  centre*  This  fait,  which 
at  firft  was  fold  as  an  arcanum,  was  difeovered 
in  1731,  by  Boulduc  and  Geoffroy,  who  de- 
fcribed  its  preparation  in  the  fittings  of  the 
Academy  of  Sciences  of  Paris.  Since  this  period 
all  druggifts  have  prepared  it  in  their  labora- 
tories ;  it  has  become  much  more  common  and 
confequently  much  better  known. 
,  When  this  fait  is  prepared,  as  well  as  the  tar- 
trite  of  pot-afli  or  vegetable  fait,  there  remains 
at  the  bottom  of  the  liquor  a  kind  of  earthy 
refidttum,  in  the  form  pf  clay  or  pafte,  fome-r 
.  3  times 
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times  in  that  of  fmall  needles  interwoven  witk 
each  other.  The  praQ;itioners  of  pharmacy, 
who  all  know  this  depofition,  had  confidered  it 
as  a  fpecies  of  earth  engaged  in  the  cream  of 
tartar  of  commerce,  and  feparated  by  the  foda. 
Citizen  Vaiiquelin  has  examined  it  with  care; 
he  has  found  that  it  forms  about  Q,07  of  the 
tartarous  acidule,  that  it  is  not  fepj^rated  from 
the  pure  tartarous  acid,  that  it  exifted  only  in  the 
cream  of  tartar,  and  that  it  is  tartrite  of  lime 
afforded  by  the  wine;  as  he  has  alfo  found  it  in 

crude  tartar.  He  has  (hown  by  the  fame  invefti- 
gation,  that  the  fait  of  Seignette  contains  very 
nearly  0,54' of  tartrite  of  pot-afli,  and  0,46  of 
tartrite  of  foda ;  that  thus  it  is  accurately  termed 
tartrite  of  pot-ajh  and  of  foda.  This  triple 
fait  has  a  bitter  tafte;  it  is  decompofed  by  the 
fire,  and  yields  pyrotartarous  acid,  oil,  and 
gas,  like  all  the  tartrites ;  it  efflorefces  in  the 
air;  it  is  folubie  in  about  five  parts  of  water; 
it  is  decompofable  in  part  by  the  powerful  acids 
which  precipitate  from  it  the  tartarous  acidule; 
it  is  entirely  decompofable  by  barites  and  ty 
lime. 

22.  The  tartarous  acidule  combines  alfo  with 
ammonia,  which  faturatcs  it  into  a  triple  fait 
This  tartrite  of  pot-afli  and  of  ammonia  affords* 
fine  cryftals,  which  Bucquet  has  defcribed  ai 
pyramids ;  Macquer,  as  hexahedral  prifms, 
terminated  by  very  fliarp  pyramids;  the  aca^ 
demicians  of  Dijon  as  parallelopipedons-  with 
two  alternate  (lopes.     It  has  a  cooling  tafte; 

it 
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it  is  decoinpofed  by  the  adion  of  fire;  it  ef- 
florefces  in  the  air ;  it  is  more  foluble  in  hot 
than  in  cold  w^ter,  and  cryftallizes  by  cooh'ng* 
The  acids  precipitate  acidule  from  it ;  lime, 
barites,  llrontian  and  the  fixed  alkalis  fepatate 
from  it  either  both  bafes,  or  only  ammonia, 

2S.  pChough,  in  general,  there  is  little  reci- 
procal aftion  ,kno\m  between  th6  falts  and  the 
tar^rous  acidule,  it  is  probable  that  there  would 
take  place  between  them,  efpecially  thofe  with 

•  an  .earthy  bafe,  a  great  number  of  -efFe6ls  of 
double  attraftions,   which  it  would  be  uCeful  to 

_appreci^te*     The  nitrates  and  the  fuperoxigen- 

.^ated  muriates  decompofe  it  with  the  affiftance 
of  heat,  decompofe  of  burn  its  acid,  more  or 
lefs  cofupletely  according  to  the  proportion  of 
thefe  falts  Avhich  is  added  to  it*     With  the  ni- 

.  trate  pf  pot^rafli  and  Crude  tartar  is  prepared  an 
alkali,  'or  rather  a  carbonate  of  pot-aili,  which 
was  formerly  tefmed  in  chcmiftry  white  Jlux^ 
pr  black  flux\  accordingly  as  the  one  contained 
only  the  .alkaline  carbonate  by  reafon   of  the 

.  complete  combuftiou  of  the  carbon,  and  as  in 
the  other  thereremained  a  portion  of  the  carbpu 

.  of  the  tartar.  Thefe  names  of  fluxes  have  been 
given  to  the  produfts  of  thefe  operations,  be- 
caufe  tliey  have  been  efpecially  deftined  to  ferye 

;  for  fufing  the  earths  of  the  gangues  in  the  affay- 
ing  of  ores.  The  black  or  reducing  flux  is  formed 

Vith  two  parts  of  tartar  and  one  part  of  nitre ; 

,  the  white  with  equal  parts  of  tartar  and  pf  nitre, 

.  the  mixtures  being  thrown  into  a  red-hot  cruci- 
VoL.  iit       '  Z  ble, 
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ble,  in  which  they  detonate  and  inflame  witb 
-  rapidity.  The  combuftion  and  detonation  of  the 
fecond  is  much  ftronger  than  that  of  the  firft. 
The  term  o^ crude  jlux  is  applied  to  the  mixture 
of  nitre  and  of  tartar  in  whatever  proportions^ 
before  it  has  been  made  to  detonate. 

24.  The  tartarous  acidule  appears  to  be  capa- 
ble of  uniting  with  moft  of  the  metals,  and  ef- 
pecially  of  the  metallic  oxides,  without  being 
decompofed,  according  to  the  experiments  of 
Citizen  Monnet  and  the  academicians  of  Dijon. 
It  conftitutes  a  kind  of  triple  falts.  Hitherto 
thofe  only  have  been  examined  with  atten- 
tion that  take  place  with  the  oxides  of  anti* 
mony,  of  mercury,  of  tead  and  of  iron ;  either 
becaufe  thefe  compounds  prefent  a  greater  num- 
ber of  remarkable  fads,  or  becaufe  moft  of 
them  are  medicines  of  more  or  lefs  importance; 
that  which  merits  the  moft  attention  of  all, 
which  is  fo  generally  employed  that  it  might  be 
faid  to  conftitute  a  kind  of  univerfal  remedy, 
is  its  union  with  the  oxide  of  antimony. 

25.  The  names  o^Jiibiated  tartar^  antimoni^ 
a  ted  tar  tar y  tartar  emetic^  have  been  applied 
to  the  triple  faline  combination  of  the  tartar- 
ous acidule,  and  the  oxide  of  antimony. 
Adrian  de  Mynficht  was  the  firft  who  gave  an 
account  of  it,  in  1631.  Almoft  all  chemifts 
have  zealoufly  occupied  themfelves  with  it;  but 
none  of  them  have  examined  its  properties  with 
more  attention  than  Bergman.  Every  author 
and  every  pharmacopoeia  has  given  particiilar 

pro* 
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}>roceires  for  preparing  this  important  medicine^ 
They  differ  from  each  other,  hoth  with  refpe6l 
to  the  fpecies  of  oxide  of  antimony  which 
they  propofe,  with  refpe6l  to  their  (juantitj^ 
and  that  of  the  water,  or  of  the  tartarous 
acidule,  and  laftly  with  refpe6l  to  the  manner 
of  proceeding  in  its  preparation.  Bergman, 
in  his  DilTertation,  has  given  a  very  well 
conftrufled  table  of  all  the  proceflcs  hitherto 
defcribed  for  this  preparation;  The  fublimed 
white  oxides  and  the  vitreous  fulphureous  oxides 
have  been  fuccefliVely  recommended.  Some 
have  prefcribcd  ebullition  with  the  tartarous 
'acidule  and  water  for  the  fpace  often  or  twelve 
hours  ;  others  have  indicated  only  an  ebullition 
of  half  an  hour.  Some  have  recommended  to 
evaporate  the  filtrated  lixivium  to  dryncfs; 
others  have  prefcribed  to  caufe  it  to  cryftallize, 
and  to  ufe  only  the  cryftals.  Accordingly  as 
thefe  different  procefles  have  been  adopted  in 
different  pharmaceutical  laboratories,  falts  very 
different  in  their  nature  and  their  virtues  have 
been  obtained.  Thus  Geoffroy  by  examining 
different  flibiated  tartars,  found  them  to  con- 
tain from  one-eighteenth  to  upwards  of  one- 
fourth  of  their  >veight  of  oxide  of  antimony. 
After  a  great  number  of  trials,  moft  able  che- 
mifts  have  preferred  the  vitreous  fulphurated 
oxide  of  antimony,  or  the  glafs  of  antimony^ 
to  all  the  other  oxides,  as  it  is  one  of  the 
moft  foluble  by  the  tartarous  acidule*  It  is 
boiled  with  an  equal  quantity  of  tartarous  aci- 

Z2  dule 
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dule,  both  reduced  to  powder,  in  a  fufficieiit 
quantity  of  water,  namely,  eight  or  ten  times 
their  weight,  till  the  acidule  is  faturated ;  there 
rifes  a  conliderably  thick  fcums  charged  with 
yellowifli  or  brown  flakes,  v/hich  are  a  mixture 
offulphur,  oftartrite,  of  lime,  and  of  a  little 
oxide  of  antimony.  Frequently  this  fcum 
forms  a  magma,  as  it  were  gelatinous,  Vhich 
^yields  a  pyrophovic  refiduum  when  diftilled^ 
The  liquor,  which  is  of  a  very  clear  lemon 
colour,  is  filtrated ;  then  evaporated  with  a 
gentle  heat  till  a  flight  pellicle  js  formed, 
and  fuffered  to  cool  flowly  ;  regular  cryftals  are 
formed-,  Avhich  are  extrafted  from  it  at  feveral 
times  by  fucceflive  evaporations.  Some  che- 
nrifts  prefer  the  oxide  of  antimony  precipitated 
from  the  fublimed  muriate  by  water,  or  the  grey 
fulphurated  oxide,  for  this  preparation. 

26.  This  compound  is  a  triple  fait,  or  a  tar- 
trite  of  pot-afli  iind  antimony,  which  cryftal- 
lizes  in  regular  tetrahedrons  or  triangular  py* 
ramids,  or  in  odahedrous  more  elongated  than 
thafe  of  alum.  It  has  a  flightly  metallic  and 
harfli  tafte:  fire  decompofes  it,  difengages  from 
it  pyrotartarous  acid,  and  leaves  a  coal  which 
contains  pot-afli  and  oxide  of  antimony,  and 
which  frequently  takes  fire  by  the  contaft  of  the 
air.  This  fait  efflorefces  in  the  air,  lofes  its  tranf- 
parency,  and  becomes  of  a  dull  white  colour, 
very  brittle  and  pulverulent.  It  is  foluble  in 
eighty  parts  of  water  at  fifteen  degrees.  Boil- 
ing water  diiTolves   above  one  half  more  of 
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it     The  folution  flxghtly  reddeiTS  the  tinfture 
of  turnfole.    The  earths  and  the  alkalis  fepa- 
rate  from  it  a  very  white  oxide  of  antimony  ^ 
the  alkaline  carbonates,  a  carbonate  of  anti- 
anony  infmall  needled  cryftal%  difpofed  in  rays. 
The  alkaline  fulphurets  and  thehidro-fulphurets 
form  in  it  a  precipitate  of  an  orange  colour, 
or  2ifulphur  auratum^  the  colour  of  w  hich  i^w.'- 
<3ers  it  eafy  to  recognize  the  prefence  of  this 
antimoniated  fait.     The  juices  of  plants^  and 
^fpecially   the    extrafilive   deco6lions.   of   the 
woods,    the  roots   and  the  barks,'  precipitate 
the  folution  of  tartrite  of  pot-afh  and  antimony 
into  a  matter  of  a  reddifli-yellow  colour,  which 
has  no  longer  anem^etic  quality ;'  and  Citizen 
jBerthoUet  has  propofed  to  deftroy,  by  means  of 
a  decoftion  of  Peruvian  bark,  the  bad  efFo6ls 
of  this  fait  received  in  too  large  quantity,  or 
inconfiderately    into    the    ftomach.      Several 
metals,   and  particularly  iron,  ^Iccompofc  the 
tartrite  of  pot-afh  and  of  antimony,  an<l  preci- 
pitate the  latter  oxide.     Bergman  aflerts  that  it 
contains  nearly  a  thii;d  of  its  weight  of  anti- 
mony.. 

27.  Thetartarous  acidule  may  be  combined 
in  two  ways  w^ith  the  oxide  of  mercury ;  for  it 
has  only  a  feeble  a6lion  upon  this  metal,  of  which 
it  only  fai'ours  the  oxidation  into  the  black 
ilate,  or  the  fimple  extinftion#  The  firft  confifts 
according  to  the  procefs  of  Citizen  Monnet,  in 
treating  with  boiling  water,  fix  parts  of  tartar-* 
ous  acijdule,  and  one  part  of  oxide  of  mercury 

precipitated 
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precipitated  from  the  nitric  acid  by  the  carbon- 
ate of  pot  afli.  The  filtrated  liquor  yields  by 
evaporation  fmall  cryftals  of  tartrite  of  pot-afh 
and  of  mercury.  However  this  fait  is  of  little 
permanency,  for  the  fame  author  afferts  that  it 
is  fufceptible  of  being  decompofed  by  pure 
water.  The  fecond  method  confifts  in  pouring 
a  folution  of  tartrite  into  the  nitric  folution  of 
mercury  ;  but  here  only  a  fimple  tartrite  of  mer- 
cury is  precipitated,  and  no  triple  fait  is  formed, 
as  in  the  preceding  cafe ;  the  compound  form- 
ed, belongs  therefore  to  the  hiftory  of  the  tar- 
tarous  acid,  not  to  that  of  the  acidule. 

28.  A  very  fenfible  adlion  takes  place  between 
the  tartarou»  acidule  and  the  oxides  of  lead. 
Rouelle  the  younger,  has  verified,'  that  thcfe 
oxides  have  the  property  of  decompofing  the 
tartarous  acidule,  of  taking  from  it  its  excefs 
of  acid,  and  of  uniting  with  it  into  a  tartrite  of 
lead,  white,  pulverulent,  and  infoluble  ;  of  leav- 
ing in  the  fupernatant  liquor  the  tartrite  "of 
pot-afii,  which  exifted  in  the  tartarous  acid: 
accordingly  this  chemift  has  employed  this  fa6l 
for  confirming  the  prefence  of  pot-afh  in^this 
acidule, 

29.  It  appears,  that  the  tartarous  acidule 
eafily  attacks  copper  and  its  oxides,  and  that 
the  rqfult  is  a  triple  fait  of  a  fine  green  colour, 
fufceptible  of  cryftallization,  \vhich  has  hitherto 
been  but  little  examined. 

30.  Iron  is  one  of  the  metals  upon  which  this 
acidule  a6ls  with  the  mpft  energy,  and  Avith 

which 
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Avhich  it  forms  feveral  compounds  defigned  for 
medicinal  ufe.  The  chalybeated  tartar  is  pre- 
pared by  boiling  in  92  parts  of  water,  four 
parts  of  iron  filings,  and  fix  parts  of  tartarous 
acidule.  When  the  acidule  appears  to  be  d if • 
-folved,  the  liquor  is  filtrated  ;  it  depofits  cryf- 
tals,  and  others  are  obtained  from  it  by  con- 
tinuing the  evaporation*  The  tartarized  tinc- 
ture of  Mars  is  the  produft  of  a  pafl:e  made 
with  fix  parts  of  iron  filings  fixteen  parts  of 
tartarous  acidule,  and  a  fufficient  quantity  of 
water,  wTiich  is  left  at  refl:  for  twenty-four 
liours,  and  is  afterwards  boiled  in  92  parts 
of  Avater  for  two  hours,  till  it  is  evaporated  to 
the  confifl:ence  of  a  fyrup,  one  part  of  alcohol 
Ijeing  added  at  the  end.  It  appears  that  this 
latter  medicine  is  not  a  triple  fait,  as  Rouelle 
afferts,  but  that  the  pot-afli  exifl:s  in  it  in  a  free 
ftate,  and  that  by  treating  it  with  the  acids'  it 
affords  the  falts  which  that  alkali  always  yields. 
There  are  alfo  prepared  what  are  termed  Jieel- 
balls  (boules  de  Mars),  by  putting  one  part 
of  fteel-filings,  and  two  parts  of  white  tartar,  in 
the  ftate  of  powder,  into  a  glafs  veffel  with  a  cer- 
tain quantity  of  fpirit  of  wine.  When  this  is 
evaporated,  the  mafs  is  pounded,  fpirit  of  wine 
is  added,  as  at  firft,  and  it  is  left  to  dry. 
This  procefs  is  repeated  till  the  mixture  be- 
comes  fatty  and  tenacious :  it  is  then  formed 
into  balls. 

D.  Uses, 
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D.  Uses. 

31-  The  tartarous  acidule,  under  the  form  of 
crude  tartar,  white  or  red,  is  employed  in  many 
of  the  arts,  efpecially  in  dyeing,  in  the  felting 
of  hats,  in  gilding,  in  docimaftic  proceffes,  &c. 
In  chemiftry  it  is  an  extremely  ufeful  fubftance, 
as  I  have  already  fliown, 

32.  In  medicine,  the  purified  tartar,  or  the 
tartarous  acidule,  is  much  employed  under  the 
name  of  cream  of  tartar,  as  a  refrigerant,  an 
antifeptic,  and  a  gentle  purgative.  It  is  fre- 
quently rendered  foluble  by  the  addition  of  bo- 
rax, or  boracic  acid.  It  cannot  be  employed  as  a 
CQncliment,  on  account  of  its  difagreeable  tafle. 
However  it  is  ufed  at  table  in  the  isTorthera 
countries,  wheye  it  is  faid  to  be  confumed  in 
large  quantities.  Mod  of  the  produfts  or  the 
triple  faline  compounds,  formed  by  the  tartar- 
ous acidule,  are  alfo  medicines  more  orlefs  fer- 
viceable,  and  in  ufe,_ 


*: 
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Species  IL 

Variety  IL 

.Of  the  Tartarous  Acid. 

A.  Hijloryy  Extraffion: 

1.  SCHEELE  firft  taught  chemifts  the  means 
of  extrading  th^  tartarous  acid  from  tartar,  and 
feparating  it  from  the  portion  of  pot-alh,  which  it 
containsjn  its  ftate  of  acidule.  He  communi- 
cated his  procefs  to  M.  Retzius,  who  pubHlhed 
it  in  the  Memoirs  of  Stockholm  for  1770.  It 
is  the  firft  difcovery  that  is  known  of  this  able 
Swede.  Any  given  quantity  of  acidulous  tar- 
trite  of  pot-afli  is  diffolved  in  boiling  water; 
carbonate  of  lime  is  thrown  in  till  no  more 
effervefcence  takes  place,  and  till  the  liquor  no 
longer  reddens  the  fy rup  of  violets.  The  li- 
quor is  fuffered  to  cool,  and  filtrated  ;  in  this 
manner  infoluble  iartrlte  of  lime  is  feparated  iti 
a  white  powder,  which  remains  upon  the  filtre ; 
it  is  then  evaporated,  and  by  evaporation  nearly 
the  half  of  the  weight  of  the  acidule  employed  is 
extracted  in  tartrite  of  pot-afli,  or  vegetable 
fait.  The  tartrite  of  lime,  being  well  waflied, 
is  put  into  a  large  glafs  cucurbit;  a  quantity 
of  fulphxfric  acid,  equal  to  that  of  the  ch^lk 
employed,  and  diluted  with  half  its  weight  of 

water, 
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%vater,  is  poured  upon  it.  This  mixture  is  di* 
gefted  in  a  fand-bath  for  twelve  hours,  ftir- 
ring  it  from  time  to  time  with  a  fpatula  of 
^vood  or  glafs.  The  fulphuric  acid  feizing 
the  lime,  forms  a  fulphate  which  is  precipitated 
an  the  place  of  the  infoluble  tartrite,  and  the 
fupernatant  liquor  contains  the  tartarous  acid 
free.  This  is  decanted,  and  after  the  precipi- 
tate has  been  well  wafhed,  and  this  lixivium 
mixed  with  the  firft  liquid,  it  is  tried  by  the 
iac.etit^  of  Jead,  which  forms  in  it  a  precipitate 
iCntirely  foluble  in  vinegar,  if  the  tartarous  acid 
be  pure,  but  not  foluble,  if  it  be  mixed  with  fuU 
phuric  acid.  In  the  latter  cafe,  it  is  digefted 
^gain  upon  u  little  tartrite  of  lime,  in  order  to 
take  away  the  fulphuric  acid  that  may  be  con-? 
tained  in  it  It  is  then  evaporated,  and  a  little 
more  than  one  third  of  the  weight  of  the  acidule 
employed   i.^    obtained   in   concrete  tartarous 

acrd. 

2.  It  IS  probable  t4iat  this  acid  exifts  pure  in 
fome  vegetables,  as  Citizen  Vauquelin  has 
found  about  one  fixty-fourth  of  it  in  the  pulp  of 
the  tamarind  ;  bat  xt  is  fo  little  abundant,  and 
fo  much  enveloped,  as  it  appears,  that  we  can^ 
not  yet  hope  to  find  means  of  obtaining  it 
in  a  direct  way,  till  it  iliall.  be  afcertained 
that  there  exift  plants,  or  parts  of  plants,  in 
which  it  is  contained  in  greater  abundance  than 
in  thofe  from  which  it  has  been  extraded,  or 
rather  which  have  hitherto  prefented  fome 
traces  of  it. 

3.  Several 


TARTAROUS    ACID.  347 

3.  Several  modern  chemifts  have  fpoken  of 
the  converfion  of  fome  vegetable  fubftances, 
and  even  of  fpmeyege table  acids  into  tartarous 
acid ;  but  this  has  not  yet  been  confirmed  by 
experience ;  befides  which,  they  have  yet  pre- 
pared fo  little  of  it  by  this  artificial  procefs, 
that  it  has  not  hitherto  been  poffible  to  employ 
this  method  for  obtaining  the  acid  in  qnellion. 

4.  It  is  to  be  obferved,  with  refpe6l  to  the 
procefs  of  Scheele,  the  only  one  that  has  yet 
been  pra61ifed  for  obtaining  the  tartarous  acid 
free  and  pure^  that  lime  may  be  employed  in- 
ftead  of  chalk  ;  and  that  then  all  the  tartarous 
acid  being  abforbed  by  this  earth,  we  obtain 
more  of  it  on  the  one  hand;  and  on  the  other 
there  remains  in  the  liquor  >vhich  fwims  above 
the  tartrite  of  lime  only,  pure  and  cauftic  pot- 
afh.  In  order  to  obtain  this  acid  fuflBcicntly 
pure,  the  firft  cryftals  are  diflblved  again  in 
diftilled  water,  and  this  fecond  folution  is  eva- 
porated to  cryftallization. 


B.  Fhyfical  Properties. 

5.  The  tartarous  acid  extra61ed  by  the  pro-f 
cefs  of  Scheele  has  the  form  of  cryftals,  moft 
frequently  in  very  fine  needles,  refembliug 
hairs.  Bergman  has  reprefentcd  them  like 
leaves  collected  together  at^one  of  their  extre- 
mities, and  divergent  at  the  other.  Spiclman 
and  Corvinus  have  obtained  cryftals  by  cooling, 
grouped  together  in  the  form  of  plates,  fome  in 

needles, 
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needles,  others  in  pyramids.  By  a  flow  evapo- 
ration of  the  faturated  folution,  I  have  ob- 
tained it  in  irregular  hexahedral  pVifms,  but 
however  fufficiently  well  pronounced.  Slow 
and  fpontaneous  evaporation  yields  it  in  fquare 
plates  a  little  rhomboidal  with  oblique  edges. 

6.  It  has  a^  very  acid  and  very  pungent 
tafle,  which  ftrongly  fcts  the  teeth  on  edge, 
and  which  is  not  difagreeable,  like  that  of  the 
tartarous  acidule.  Diluted  with  M'ater,  it  has 
a  tafte  refembling  that  of  leinon-juice>  and 
may  be  employed  for  preparing  a  good  lemon- 
ade. It  ftrongly  reddens  the  blue  vegetable 
i^olours,  and  is  not  fufibie  without  alteration. 


C.  Chemical  Properties* 

7.  When  expofed  to  the  fire  upon  ignited 
coals,  the  tartarous  acid  is  fufed,  becomes  black, 
emits  fumes,  fwells,  exhales  a  pungent  acid 
vapour,  burns  with  a  blue  flame,  and  leaves  a 
fpongy  coal,  in  which  are  found  fome  traces  of 
lime.  When  diftilled  in  a  proper  apparatus, 
it  affords  water  charged  with  pyromucous  acid, 
coloured  oil,  much  carbonic  acid  and  carbonated 
hidrogen  gas ;  it  leaves  a  voluminous  Afelled 
coal,  which  yields  no  pot-afli,  a  certain  proof 
that  this  alkali  is  not  formed  at  the  expence  of 
the  principles  of  the  tartarous  acid  in  the  diftil- 
lation  of  the  tartarous  acidule,  from  the  refults 
of  ^jrhich  it  differs  only  in  the  abfence  of  am- 
monia 
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fnonia  in  its  products  and  of  pot-afh  in  its  refi- 
duum.  Spielman  and  Corvinus  who  have  care- 
fully diftilled  four  ounces  of  this  acid,  concrete 
and  cryftallized  in  the  pneumato-chemical  ap- 
paratus, have  obtained  431  cubic  inches  of 
carbonic  acid  gas,  and  120  inches  of  carbonated 
hidrogen  gas. 

8.  Amopgft  the  produ6ls  of  this  decompofi-^ 
tioii  of  the  tartarous  acid  by  fire,  that .  whicli 
charafterizes  it  the  moft,  and  belongs  to  it  in  a 
fpecific  manner,  is  the  acid  water  which  is  obtain- 
ed in  the  fame  manner  as  from  the  acidule.  Thi.^ 
is  the  pyrotartarous  acid,  the  diftinftive  proper- 
ties of  which  I  fliall  here  enumerate.  The  tar- 
tarous acid  furni flies  more  of  it  than  the  aci- 
dule ;  it  amounts  to  at  leart  one-fourth  of 
the  weight  of  the  firft;  it  is  a  reddifli  liquor 
which  is  feparated  from  the  oil  by- the  funnel. 
It  cannot  be  reftified  by  diftillation  without 

■  breaking  the  retort,  by  the  kind  of  explofiou 
which  it  prefents,  according  to  the  academicians 

'  of  Dijon.  It  has  a  flightly  four  tafte,  and 
produces  'a  difagreeable  impreffion  upon  the 
tongue.  It  -is  ftrongly  empyreumatic ;  it  red- 
dens turnfole,  but  not  the  tin6lure  of  violets ; 
it  difengages  the  carbonic  acid  from  the  earthy 
and  alkaline  carbonates  with  energy;  it  forms 
with  the  alkalis  foluble  and  cryftallizable  falts. 
Its  faline  combinations  are  not  well  known, 
neither  are  thofe  which  it  is  capable  of  affording 
with  the  oxides  of  the  metals ;  it  precipitates  the 
xjitric  folutiou  of  filver  in  a  white-grey  powder; 

that 
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that  of  mercury  in  a  white  powder,  which  is 
but  flowly  depofited ;  that  of  lead,  likewife 
white.  The  attra^liofis  of  the  pyro-tartat- 
ous  acid  are  not  yet  khown  ;  and  the  lit- 
tle that  is  hitherto  known  of  its  properties 
is  merely  fufficient  to  diftinguifli  it  from  all  the 
other  acids,  and  to  Ihow  that  it  is  neither  the 
nitric  nor  the  muriatic  acid,  as  'was  at  firft 
imagined  by  fome  chemifts.  It  is  only  evident 
that  this  acid  is  a  fimple  modification  of  the 
tartarous,  that,  like  it  and  the  other  vegetable 
acids,  it  is  compofed  of  carbon,  hidrogen,  and 
oxigen,  and  that  it  differs  from  it  by  the  pro- 
portion of  its  principles,  and  efpecially  by  the 
larger  quantity  of  hidrogen. 

9.  The  tartarous  acid  is  not  altered  .by  the 
aftion  of  the  air ;  it  is  much  more  foluble  in 
water  than  its  acidule,  as  Bergnlan  has  made 
a  folution  of  it,  the  Aveight  of  Avhich  was  to  that 
of  water  as  1230  16  lOOG.  It  is  obtained  fe- 
paratieand  cryftallized  by  the  evaporation  of  its 
water  of  folution,  whether  this  be  eife6led  by 
artificial  means,  or  fuffered  to  take  place  fpon- 
taneoufly.  This  folution  is  not  altered  nor 
decompofed  fpontaneoufiy  except  when  it  is 
diluted  with  water;  when  concentrated,  it 
lofes  nothing  of  its  acid  nature  or  of  its  pro- 
perties. 

10.  Bergman  believed  that  the  tartarous 
acid  was  unalterable  by  the  powerful  mineral 
acids,  and  efpecially  by  the  nitric  acid;  but 
Mr.  Hermftaedt  has  effected  its  converfion  into 

oxalic* 
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Oxalic  acid,  by  diftilling  it  feveral  times  fuc- 
ceffiyely  with  fix  times  its  weight  of  nitric 
acid ;  360  parts  of  tartarous  acid  afforded  him 
560  parts  of  cryftallized  oxalic  acid ;  which 
indicates  the  fixation  of  a  large  quantity  of 
oxigen. 

11.  The  tartarous  acid  forms  with  barites  and 
lime  infoluble,  pulverulent,  white  falts,  which 
are,  however,  diffolved  by  the  aid  of  an  ex- 
cefs  of  their  acid,  and  are  decompofed  by  the 
mineral  acids.  Thefe  two  bafes  have  not  only 
more  attra6lion  with  the  tartarous  acid  than 
all  the  others,  but  Bergman  places  magnefia 
before  the  alkalis  in  his  table  of  eleftive  at- 
traftions.  The  tartrite  of  lime  ferves,  as  we 
have  feen,  for  extrafifing  the  tartarous  acid  by 
means  of  the  fulphuric  acid. 

12.  The  combination  of  the  tartarous  acid  with 
magnefia  and  alumine  yields  no  cryflallizable 
falts  but  gelatinous  or  gummy  mafles.  Citizen 
Vauquelin,  by  examining  the  fulphate  of  ftron- 
tian  found  at  Bouvron  in  the  department  of 
la  Meurthe,  and  the  combinations  of  the  bafe 
which  he  has  extrafted  from  it,  favs  that  the 
tartrite  of  ftrontian  formed  by  the  union  of  the 
muriate  of  this  earth  with  the  tartrite  of  pot- 
afli,  is  foluble,  and  cryftallizes  by  the  heat  of 
ebullition,  that  it  contains  52,88  of  ftrontian 
and  47,  IS  of  acid.  ^ 

13.  When  we  unite  tartarous  acid  with  pot- 
a(h,  foda  or  ammonia,  employing  a  propor- 
tion of  the  bafe  lefs  than  is  required  for  its 

fatura- 


352  TARTAROtJS   ACIJD. 

Xaturation,  there  is  pi:ecipitated  in  tlie  threcf 
combinations  an  infoluble  acidule,  which  eadi 
of  the  bafes  has  the  property  of  forming.  The 
,  differences  which  each  of  thefe  acidules  prefects 
•have  not  yet  been  examined ;  and  their  analogy 
has  only  proved  that  the  tartarous  acid,  in  its 
rfemi-faturation  by  each  alkali,  becomes  in- 
finitely lefs  foluble  than  the  acid  alone  is,  or 
its  entirely  faturated  qombination  ^vith  any  of 
thefe  three  alkalis.  Thefe  acidules  all  refcm- 
ble  each  other  in  being  equally  decomp6iabIe 
by  the  powerful  acids,  all  which  have  lefeat- 
tradion  with  the  alkalis  than  the  tartarous 
,acid  has  with  the  firft  portion  that  unites  with 
it 

14.  The  tartarous  acid,  combined  with  pot- 
ifli,  and  entirely  faturated,  forms  a  foluble  fait, 
which  was  formerly  termed  foluble  tartar^  or 
vegetable  fait,  and  which  is.  defignated  in  the 
new  nomenclature  by  the  name  of  tar  trite  of  ^ 
pot-ajh.  We  have  feen  above  that  the  tartarous 
acidule,  which  is  merely  tartrite  of  pot-aih 
with  excefs  of  acid,  affords  the  fame  fait  by  the 
addition  of  pot-a(h :  I  have  already  indicated 
.  it,  and  have  announced  that  I  Ihonld  fpeak  of 
it  in  the  hiftory  of  the  tartarous  acid.  I  ihall, 
therefore,  here  explain  its  principal  properties. 
It  is  prepared  by  throwing  tartarous  acidule  into 
a  hot  folution  of  carbonate  of  pot-afli :  a  lively 
effervefcence  takes  place  by  the  difengageraent 
of  carbonic  acid.  Acidule  is  continued  to  ,be 
thrown  in,  till  the  liquor  is  faturated,  and  no 

longer 
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lohger  produces  aijy  efFervefcence ;  it  Is  boiled 
for  the  fpace  of  about  half  an  hour ;  then  fil- 
trated, and  afterwards  evaporated  to  the  for- 
mation of  a  pellicle,  and  fuffered  to  cool  flovvly ; 
cryftals  are  formed  in  it  in  long  fquares  ter- 
minated by  two  oblique  faces.  This  fait  has  a 
bitter  tafte ;  it  fufes,  fwells  and  blackens  upon 
ignited  coals.  It  yields  pyromucous  acid,  oil, 
and  much  gas  by  diftillation  ;  it  leaves  a  large 
quantity  of  alkali  in  its  coal ;  it  attrafts  in  a 
fmall  degree  the  humidity  of  the  atmofphere; 
and  ils  foluble  in  four  parts  of  water  at  forty  de- 
grees. Its  folution  when  kept  for  fome  time 
is  decompofed,  depofits  mucous  flakes,  and  leaves 
oily  carbonate  of  po^-afh  in  the  water.  Lime, 
barites,  ftrontian,  and  probably  magnefia  de- 
compofe  it.  The  three  firft  bafes  form  in  it  an 
abundant  precipitate.  The  mineral  acids  fe- 
parate  from  it  the  exceflive  portion  of  pot-afli 
beyond  the  ftate  of  acidulous  tartrite,  and  preci- 
pitate this  acidule  from  its  folution ;  heated  with 
it  for  a  long  time  and  violently,  they  take  from 
it  the  whole  of  the  pot-afh  by  altering  its  acid: 
it  decompoies  mtJft  of'  the  metallic  folutions. 
The  tartarouls  acid,  added  to  the  folution  of 
tartrite  of  pot-aih,  changes  it  into  tartarous 
acidule  which  is  quickly  depofited  in  fmall 
cryftals. 

15.  The  fatur^ted  combination  of  tartarous 
acid  and  foda,  ^  or  the  pure  tartrite  of  foda,  is 
much  lefs  foluble  than  the  lalt'bf  Seignette  or 
the  triple  tartrite  of  pot-afli  ajad  foda  j  it  cryftal- 

VoL.  VIL  A  a  lizes 
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lizes  in  very, fine  needles  or  in  thin  platen,,  and 
not  in  large  priftns  of  eight  fides  like  the  latter. 
Befides  this  is  proved  not  to  be  the  real  fait  of 
Seignette  by  the  circumftance,  that  when  a 
V  folution  of  tartrite  of  pot-afli  is  mixed  with  a 
ly ution-  of  this  pure  tartrite  of  foda,  provided 
that  both  have  been  concentrated  witliout, 
however,  cryfl:allizing,  we  immediately  obtain 
cryftals  of- this  fait  of  Seignette,  or  of  tartrite 
of  pot-a(h  and  foda  in  prifms  of  eight  fides,  like 
thofe  of  this  triple  fait. 

16.  The  ammoniacal  tartrite,  or  the  tartarous 

.  .  ■  *     ■ 

acid  faturated  with  ammonia  cryfl:allizes  well. 
This  bitter  fait  is  very  foluble  and  decompofable 
by  fire,  by  barites,  fl;rontian,  lime,  magnefia,  and 
the  two  fixed  alkalis.  The  powerful  acids  pre- 
cipitate from  it  an  acidulous  ammoniacal  tar- 
tdte.  Its  folution  is  alfo  fpontaneoufly  decom- 
pofable with  the  aid  of  lime. 

17.  The  tartarous  acid  decompofes  all  the.  al- . 
kaline  falts,  and  takes  from  them  the  portioij  of 
pot-alh,  of  foda  and  of  ammonia  which  it  re- 
quires  for  forming  acidules.  ^. It  precipitates 
the  nitrate,  the  muriate^  and  the  acetite  of  liirje . 
from  which  it  feparatesthi?  earthy  Jbafe.  It  js 
evident  that  it  is  by  no  means  fo  weak  as^.  was 
formerly  believed,  fince  it  hasmpre  ftrenj^th 
than  the  mineral  acids. 

.18.  Thei:e  are  but  very  few  metals  upon^yhich 
it  exerts  an  immediate  afitipn;  but  i't^unit?^ 
with  themplLof  tlifiir,  Qxides^r      ,. 

S  ,  ^,  The 
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yi.  'f  he  tartrites  of  arfenic,  of  tungften,  of 
ipplybdeni,  of  chromium,  of  titanium,  ofura-s 
nium,  of  cobalt,  and  of  nickel,  are  not  yet 
known. 

,  Bi  It.forms  with  the  oxide  of  manganefe, 
from  which  it  difengagea  a  portion  of  the  oxi- 
gen,.,a  limpid  folution.. 

C.  It  does  not  ad  upon  antimony,  even 
with  the  aid  of  heat:  it  combines  well  Mnth  its, 
oxides,  efpecially  the  vitreous  fulphuret  orglafs 
of  antimony,  and  the  powder  of  Algaroth  ;  it 
forms  a  tartrite  of  antimony,  which  cryft^l- 
lizes  but  very  little,  very  irregularly,  and  which 
yields,  for  the  greater  part,  a  gelatinous  mat- 
ter :  whence  it  follows  that  this  combination, 
fo  different  from  the  antimoniated  tartrite 
of  pOt-airti,  cannot  be  fubftituted  in  its  place.     . 

^D.  It  has   no  effe6l  upon  bifmuth,  but  it . 
takes  its  oxide  from  the  nitric  folution,   and . 
forms  a  tartrite  of  bifmuth  precipitated   in  a 
white  and  infoluble  powder. 

E.  The  tartarous  acid,  when  triturated  dry 
or  liquid  with  mercury,  favours  its  extin^fitiph,. 
or  its  oxidation  into  the  black  ftate.     It  unites 
with  its  red  oxide  which  it  whitens;  it  decom- 
pofes  and  precipitates  the  nitrate  of  mercury,  : 
and  forms,  with. its  oxide,  an  infoluble  tartrite  . 
of.mercury,:  which  quickly  becomes  yellow,  by  , 
the  cpntafl;.  of  the  air  and   of  lisht    It  a6i:s  , 
neither  upon  the  fulphate  nor  the  muriate  of 
this  metal. 

.F.lt  attacks  ^Inc  in  an  aftive  and  powerful 

A  a  S  manner 
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manner,  which  prefents,  by  its  conta6b  a  rapid 
dFervefcence  and  difengagement  of  hidrogen 
gas.  The  tartrite  of  zinc  which  is  formed  has 
not  yet  been  examined.  ' 

G.  It  has  no  dire6l  a6lion  upon  tin,  or  upon 
lead,  though  it  appears  to  combine  with  their 
oxides.  It  whitens,  by  mere  contaft,  the  red 
oxide  of  lead.  It  decompofes  and  precipitates 
the  nitrate  and  the  muriate  of  the  latter  metal 
into  a  white  infoluble  tartrite. 

H.  It  a6ls  upon  iron  as  upon  zinc,  diflblvcs 
it  with  eiFervefcence  and  difengagement  of 
hidrogen  gas,  and  affords  a  red  folution  which 
affumes  the  form  of  a  gelatinous  mafs  without 
clyftallizing.  Poured  into  the  folution  of  ful- 
phate  of  iron,  it  does  not  precipitate  it;  biit 
wTien  the  mixture  is  heated,  according  to  M. 
Retzius,  it  feizes  the  portion  of  oxide  which 
detaches  itfelf  from  this  fait,  and  forms  with  it 
lamellated  cryftals,  little  foluble,  which,  ac- 
cording to  the  fame  chemift,  are  not  precipita- 
ted by  the  pruffiates,  unlefs  acid  of  nitre  is 
added. 

I.  Without  fenfibly  altering  copper  by  its 
firft  contaft,  it  unites  with  its  oxides  and  forms 
a  fait  of  little  folubility,  of  a  green  colour.  Mr. 
Parker  has  obferved  fmall,  green,  irregular  cryf- 
tals formed  at  the  bottom  of  the  nitric  and  mu- 
riatic folutions  of  copper,  into  which  he  had 
poured  tartarbus  acid,  which  had  produced  no 
fenfible  effeft  at  the  firft  moment  when  it  was 
mixed  with  them. 

K.  It 
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Kn  It  does  not  attack  fiiver,  or  gold,  or  pla- 
tina,  nor  does  it  precipitate  the  nitric  folution 
of  the  firft,  or  the  nitro-muriate  of  the  fecopd. 
However,  the  faturated  falts  effe6l  thefe  preci- 
pitations, like^  that  of  all  the  other  metallic 
falts,  by  a  double  attradion. 

X.  In  general  all  the  metallic  tartrites,  nioft 
of  which  are  pulverulent  and  little  foluble^  yield 
pyrotartarous  acid  by  diftillation,  are  decom4 
pofed  by  the  earths  and  the  alkalis,  form  many 
triple  tartrites,  by  the  addition  of  a  fmall  pro-* 
portion  of  the  latter,  and  always  yield  thieir  oxides 
to  the  fulphuric  acid,  fomctimes  to  the  muria- 
tic, rarely  to  the  nitric.  None  of  them  have ' 
yet  been  employed. 

19.  The  tartarous  acid  is  one  of  the  ftrongeft 
vegetable  acids ;  it  yields  only  to  the  oxalic 
acid.  Compared  with  the  other  vegetable  acids,"^ 
it  appears  more  efpecially  to  differ  from  them 
by. the  proportions  of  its  principles,  and  efpe- 
cially by  that  of  the  carbon.  Citizen  Vauque- 
lin  and  myfelf  have  found  in  our  analyfes,  that 
100  parts  of  this  acid  contain  70,5  of  oxigen, 
19  of  carbon,  and  10,5  of  hidrogen.  Hence  it 
appears  to  follow,  that  in  order  to  convert  it 
into  oxalic  acid,  it  is  only  requifite  to  take 
from  it  6  parts  of  carbon,  and  to  add  to  it  6,5 
of  oxigen,  without  at  all  changing  its  propor- 
tion of  hidrogen,  which  is  the  fame  as  in 
t}ie  oxaliC'  acid. 

D.  Ufeu 
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20.  NbT  much  ufe  has  has  yet  been  made  of 
the  pure  tartarous  acid,  though -known  fince 
1770:  it  has  hitherto  been  prepared,  almoft  ex- 
clufively,  in  the  laboratories  of  chemiftry,  in 
order  to  determine  its  properties  and  natiirel  It 
tnay,  however,  be  employed  as  a  cooling,  anti- 
feptic,  and  antifebrile  drink ;  and,  in  the  IVar 
of  Liberty,  a  pretty  confiderable  and  very  ad-- 
vantageous  ufe  was  made  of  it  in  the  mili- 
tary hofpitals  of  the  French  Republic.  Diluted 
with  water,  and  fweetened  with  fugar  or  hoiiey* 
it  forms  a  very  agreeable  and  wholefome  kind 
of  lemonade — a  convhicing  proof  that  the 
faint  and  unpleafant  tafte  of  the  tartarous 
acidule  depends  intirely  upon  its  feml-faturation 
with  pot-aih*  As  this  acid  may  become  fo  iife* 
ful  an  objeft,  it  is  eflential  to  add  an  improve-? 
ment,  fniall  indeed,  but  ufe  ful,  to  the  art  of 
refining  the  tartar,  to  that  of  preparing  pharma- 
ceutically  itsfalinc  and  medicinal  combinations, 
I^t  has  been  feen  that  there  is  feparated,  in  theie 
operations,  at  leajl  0,07  of  cream  of  tartar, 
and  confequently  a  much  larger  quantity  of 
.taftrite  of  lime  in  an  infoluble  powder,  or  a 
vifcoiis  pafte  of  tartar,  and  that  this  matter  has 
been  well  examined  by  Citizen  Vauquelin.  It 
will  henceforth  be  advifable  to  colled  it  in  the 
abovemehtioned  operations,  to  wafh  it  well,  to 
treat  it  with  the  fulphuric  acid  diluted  with 
vater,  and  to  extraft  from  it  the  pure  tartarous 

acid, 
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acid,  which  will  be  eafily  kept,  and  exhibited 
in  the  folid  and  cryftalline  form,  or  by  giv- 
-ii^  it  the  Mature  of  a  fyrup  with  the  addition  of 
fugar,  it  may  be  fubftituted  in  place  of  the  fyrup 
of  lemons. 


Section  IV, 

Of  the  jThird  Genus  of  Vegetable  Acids,  or  of 

the  Empyreumatic  Acids. 

1.  I  HAVE  already  fliown  that  a  great  num- 
ber of  vegetable  fubftances,  heated  in  clofe 
vefTels,  yield  by  diftillation,  acid  liquors  which 
did  not  exift  in  thefe  fubftances  previous  to  the 
aflion  of  the  fire,  and  that  this  agent  really  pro- 
duces them.  It  is  not  neceffary  here  to  return 
to  the  explanation  of  this  phenomenon,  or  to 
repeat,  that  it  is  by  a  change  amongft  the  prin- 
ciples,'and  by  a  particular  combination  between 
thehidrogen,  the  carbon,  and  the  oxigen,  that 
this  proclu6lion  of  the  empyreumatic  acids  takes 
place. 

?.  It  is  more  effential  to  remark  that  thefe 
acids,  though  different  from  each  other,  have,  ne- 
verthelefs,  fotne  generic  chara6lers  by  which  thej 
approximate  to  each  other.  They  derive  thefe 
characleriftic  properties  from  the  very  nature'  of 
the  phenomenon  which  has  given  rife  to  them; 
they  have  all  a  burned  tafte,  a  particular  fetid 
acrimony,  which  chemifts  long  t^fmed  Empy'^ 
reuma.  .It  is  mariifeftly  the  fame  as  that  which 

diftinguiihes 
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diftinguiflies  the  oils  produced  by  diftiHatioB, 
Avhich  are  alfo  defignated  by  the  expreffion  of 
empyreumatic  oils.  We  alfo  fee  that  the  fub- 
fiances  that  afford  thefe  acids  are  at  the  fame 
time  fufceptible  of  yielding  empyreumatic  oU, 
and  that  the  fubftances  which  yield  no  oildo 
not  furnifh  acids.  It  is  in  this  manner  that 
the  citric  acid,  and  efpecially  the  oxalic  acid, 
which  prefent  no  trace  of  oil  in  their  diflillation, 
likewife  prefent  none  of  acid,  whilft  the  tartar* 
ous  acid,  from-  which  a  very  fenfible  quantity 
of  oil  is  extrafted,  yields  at  the  fame  time  pyro- 
tartarous  acid. 

3.  Hitherto  only  three  empyreumatic  acid^ 
are  known ;  though  it  is  very  probable  that 
feveral  others  will  be  found  by  examining  well 
the  produ6ls  of  a  greater  number  of  vegetables 
than  has  hitherto  been  done,  efpecially  when 
we  reflect  that  chemifls,  whofe  attention  has 
long  been  engaged  by  the  property  which 
vegetable  fubflapces  poffefs  of  affording  acid 
liquors  by  diflillation,  have  thouglit  it  one  of 
the  charafil^rs  the  mofl  proper  for  diftinguifhing 
thefe  matters  from  the  animal  fubflances. 

The  three  fpecies  of  empyreumatic  acids 
hitherto  known,  are  th?  pyromucous^  the  pyro^ 
tartarous^  and  the  pyroligneous.^ 

♦  Though  thefe  acids  are  now  known  to  be  the  acetous 
(lightly  altered  by  oil,  I  have  not  thought  fit  to  opiit  the  fub- 
lequent  fpecies.     See  appendix. 


Species 
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Species  I. 

...  •      , 

Pyromucous  Acid. 

i:  I  HAVE  already  defcribed  this  acid  in  the 
hiftory  of  the  mucous  bodies  and  fugar  to  which 
it  belongs,  as  a  conftant  produft  of  the  a6tion 
which  fire  exerts  upon  thera.  I  fliall  here  re- 
peat nothing  concerning  its  properties,  except 
what  may  ferye  to  chs^rafterize  it,  by  comparing 
it  with  .the  two  others,  and  what  belongs  to  its 
formation.  Both  thefe  coniiderations  muft  con- 
duct us  to  a  better  knowledge  of  the  nature  of 
its  produ6is,  and ,_  the  chara6lers  by  which  they 
approach  ^to^  or  are  removed  from  the  other 
genera  of  thefe  compounds. 

2.  As. to  the  origin,  or  the  formation  of  the 
pyromucous  acid,  by  coUeding  under  the  fame 
genus  the  different  immediate  materials  of  ve- 
getables which  afford  this  fpecies  of  acid  by 
diflillation,  or  the  adion  of  fire  in  general, 
gum,  the  mucilages,  the  faccharine  fubflances, 
and  the  amilaceous  fecula,  we  fee  that  they  have 
four  very  diftinft  and  very  remarkable  proper- 
ties :  the  firft,  that  they  are  fweet,  taflelefs  or 
infipid ;  the  fecOnd,  that  they  form,  with  hot 
or  cold  water,  gelatinous  bodies;  the  third, 
that  they  contain  and  yield  much  coal  in  their 
analyfis ;  the  fourth,  that  Xh^y  are  all  converted 
into  malic  and  oxalic  acids,  and  fome  of  them 
at  firft  into  mucous  or  fachla£iic  acid.     It  is 

very 
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very  evident,  that  thefe  four  properties  agree 
well  with  that  of  affording  pyromucous  acid, 
that  they  depend  upon  the  fame  caufe,  upon 
the  fame  primitive  compofition,  upon  a  very 
near  relation  between  the  proportions  of  their 
ttleifients.  * 

^3.  The  pyromncoiis  acid  is  chai^fteriztd  by 
its  reddiih  or  brown  C^iiir,  its  pungtftt  tafte, 
which,  though  empyreumatic  in  general,  is  dif- 
ferent from  that  of  the  two  other  acid  produ6b 
of  fire^.  its  fmell  equally  diftind;  and  particular, 
its  property  of  ftainingt  the  fltin.red;  the  falts 
whicfe  it  forms  with  the  different  baf^,  its  at- 
trad;ioT)A  for  thofe  bafesj  and  the  cOaly  matk 
which  it  always  leaves  upon  the  veflfels  in  i^^hich 
it  is  heated.  It  cannot  be  doubted  that  it  coti'- 
fifts  of  carbon  and  hidrogen  cottibinfefl*  wifli 
oxigen,  though  the  proportions  6f  thefe^prin* 
ciples  are  yet  unknown.  It  is  known  that  by 
its  laft  decompofition  it  yields  water,  carbofnie 
acid,  and  infulated  coal 


Species  II.  : 

Pyrotartarous^  Acid, 

1.  THE  tartarous  aciduley  and  thi^  acid  Avhich 
is  extrafted  from  it*,  afford,  as  I  Jiave  aLli-ekdy  mcfn^ 
tioned,  a  particular  acid  by  diftillation,  and  this 
acid  has  no  more  analog}^  M'ith  that  from  which 
it  proceeds,  than  is  found  bet^'eeh  tliepytbmu- 

cous 
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cous  5tcid  axi^  the  fubftances  which  fujnifli  it*  I 
have  indicated  t|i.e  cbaraS^ers  of  this  jeinpyreu^ 
matie  ;acid ;  wc  bavie  feen  that  its  .ftriell,  ite 
tafte,  and  jefpecially  the  falts  which  it  forms 
with  the  earthy,  alkaline,  'and  nietallic  bafea^ 
diftir^yiiji  it  from  all  others,  artd  have  induced 
chemjft^j  at  all  time3,  tcr.  acknowledge  it  as 
a  particular  prodti6t 

2.  What  is  very  remarkable  in  the  produflion 
of  this  pyrotartarous  acid,  is  that  it  is  furniflied 
only  by  the  tartamus  acid,  arrd  by  the  com- 
pounds into  which  it  enters.  The  caufeof  this 
phenomenon,  by  which  the  pyrotartarous  acid 
alfo  differs  greatly  from  the  pyromucous,  will 
be  found  when  the  analyiis  of  thefe  two  acids 
/hall  be  made,  and  the  proportion  o^  the  prin-» 
ciples  that  enter  into  their  compofition  deter- 
mined. 


1 1  -  > 


Species  IIL  ' 

FyroUgncom  Acid. 

,  .... 

1.  THEpyrqlignepus  acid  refqmbles  the  pjh 
rotartarous  acid  in  the  circumftancje  thjatj  ther^e^ 
is  only  one  particular  veget^abli?  fubftapcje  tlia$ 
jfurniJhe^  it  by  the  a6lion  of  thp  fire  :  tbis:  is;  thQ 
ligneous  matter,  or  wood,  ^s  its  nam?  exf  i;ei3fes^ 
X  iball  not  treat,  farther  concerning  this  aci4:  i^ 
this  place,  as  its  hiftqry.  ougl]t  to  be  placQ4 
upder  that  of  the  lign€;ou$  matter  to  whiqh 
ij^^bdoogi^  I  ihall  on)y  Qbferve,  that  the  pyro- 
/  ,  ligneous 
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ligneous  ajcid^  afforded  by  all  diflilled  woods,  is 
•well .  charadlerized  by  its  particular  fmell,  its 
colouring  property,  atid  the  falts  which  it  forms 
with  the  eatrths  and  alkalis.  The  difference 
of  this  acid,  from  the  two  preceding,  depends 
vpon  the  pnnvitive  nature  of  the  ligneous  fub- 
ilance,  which  is  rery  different,  from  that  of  the 
mucilages  and  the  tartarous  acid. 


Section.  V. 

(Qf  the  Fourth  Genus  of  Vegetable  Acids  ;  er 
of  the  FaQitious  Acids^  which  have  not  hi* 
therto  been  found  in  N.ature. 

1.  IN  the  ingenious  method  of  treating  the 
vegetable  fubftances  by  the  powerful  acids,  and 
efpecially  by  the  nitric  acid,  difcoA'ered  in 
1776,  by  the  illuftrious  Bergman,  thefe  fub- 
ftances are  converted  into  feveral  acids,  which 
did  not  previoufly  exift,  and  I  have  fhown  that 
tftft  fconverfion  is  owing  to  the  change  of  the 
proportion  of  the  principles,  occafioned  by  the 
bxigen  of  the  acid,  which  feizes  the  vegetable 
fubftance.  In  this  mode  of  aftion,  which  is 
explained  by  the  pneumatic  dbdtrine,  there  arc 
two  kinds  of  acid  formed ;  the  one  are  entirely 
fimilar  to  the  acids  found  in  the  vegetables;  the 
others,  on  the  contrary,  are  altogether  different 
from  thofe  which  are  found  in  the  different  ve- 

3  getablc 
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getable  fubftanges,.  or  at  leaft  from  thofe  that 
have  hitherto  been  jFound,  for  we  muft  not  con- 
found  the  limits  of  art  with  thofe  of  nature. 
Thefe  form  the  fourth  genus  which  I  diftinr 
giiifli. 

*  _ 

2.  It  is  not  difficult  to  conceive,  from  whal 
I  have  hitherto  fliown,  that  they  derive  their 
origin  -from  a  matter,  or  from  fome^  matter?, 
originally  different  from  thofe  which  afford  t 
the  following;   and    in    fadt    one    of  theni, 
though  it  may  proceed  from  feveral  analogous 
mattcrsi  has  however,  in  fome  meafure,  a  flrift 
limit,  of  formation :  this  is  the  mucous  or  fkch«- 
Ja£lic  acid  5  the;  two  others  are  produced  feiYer.. 
rally  by  one  of  the  particular  matters^  which  are 
termed  immediate  materials  of  vegetables ;  the 
one  with  camphor,  which  on  that  account  is 
termed  camphpric  acid;   the  other  with  ^^h^ 
cork  or  the  epidermis  of  the  barks,  which  I 
term  in  general^wier  ;  and;  on  account  of  this 
origin  the  acid  is  termed  the  fuberic  acid. 


Species  L 

Mucous  Acid. 

1 .  I  HAVE  already  given,  in  the  hiflory  of 
gum,  an  account  of  the  properties  of  the  mu- 
cous, or  fachladlic   acid:    without  returning 

again 


again  to  wliat  Thave  faid  concertfittg  it,  I  con- 
tent uiyfelf  with  repckting  that  tKife  infipid 
Doucilages  are  the  only  fubftant^s' that  fufnifli 
this  aoid,^  which  wab  firft  difcovcred  by  Scheele, 
and  which  he  for  fome  time  thought  to  be 
pt(!ttliai*  to  the  fugar  of  milk;  that  the  lac^ 
chiirine- matter  dbes  not  fiirniih-  it'bjrthe  a^ion 
of  the  nitric  acid-,  and  that  it  is  diftin^iihed 
froift  all  the  other  artificial  acids*  by  its  pulve- 
rulent ftate,  its  little  folubiKty,  itVweaktaife; 
and  by  its  faline  compounds. 

S.  The  exaft  proj^ortion  of  its  pinriciples  has" 
not  yet  been  aictriialned,'  nor*  is  it  known  how 
far  it  differs  in  i  this  -  refpe6f  fibm  all  tfaebtho^* 
veg^able  acids;^  It '  niky  hc'{ii^6SiH6  'x:di^'' 
tain  a  Vfery  -lirgc  propttrtioii-df  citbott?atid-tBaF^ 
to  the  fu^efab«n«iift;e^of^this'^^3«^W'2^^  «6f^ 
b6  afcribed  it>i  tfiy  Hate,-  ifSSnapwfef^-its^dRl^* 
lubitity,  its^iriafteVafciR^l!y,^-aft?P^a?l  *^!ife  >tKf^ 
properties  by 'which' i^*is' cTiSt^'fteni^''^ 

It  is,  -  theteft>re;-an'aeiff^hfthfert6  t«tf  littlfe"'' 
known,  and  which  deferves  to  be  examined  with 
great  care,  efpecially  in  its  comparifon  with  the 
other  fpecies  of  acids  with  binary  radicals,  with 
hidrogenated  carbon,  or  carbonated  hidrogen^ 


.  ^  •• 
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Sprcies  IL 
Camphoric  Acid. 


1.  THIS  is  never  formed  excqilti. at lIid^eiQ^v 
penfe  of  camphor;  I  refer  its  hiftory  to  that  of 
this  fubftance  ;  I  fliall  here  only  obferve,  that 
being  produced  by  a  ftrong  and  long  continued 
a6iion  of  nitric  acid,  it  enjoys  properties  well 
chara6i:erized  as  a  ^  pecul^iar  r^a^d  ;  that  it  ap- 
proaches in  its  nature  to  the  benzoic  acid,  with 

w^pi^clj^it  ^f^€ven\b€^  qo^fQ>i»4?4  n%  feycral^ 
mpden^g^eii^i^^  bru^th^it  J fc.woulii  differ  fr^ifli 
it,  had  it  no  other  diftinftive  property  tljau .  tb|t 
of  not  being  feparated  from  its  folutipn  in  al- 
coihol,J|?iyrj>yatpr>;  wbilft  tliif  .b^n^Qip;$cid  is  jyeiiy 
eai?lx>  fi^pagifgd^  in^tlw^  Tna»«erwt  B^fides  wbigtb:; 
I  jBi^lJ;  b^ffi^  tQ  .pfiffflftnmny  othcrt; 

charafitf^riJftiftiprppafMfS^i , 


r#  ^ 


Species  III. 
St^eric  Acid. 


r  1    '» 


}.  THEsfagjo.tis  .the.  cafe  with  the.fubericit 
aqid,-t^  [i^Qnit^T^tiproduiSiiouof  the  a;6iibii.ofci 
the  nitric  acid  upon  cork :  when  once  formed,  it^i 
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enjoys  properties  which  drflinguifh  it  from  all 
other  artificial  acids.  Its  fmell,  its  decompo- 
fition  by  fire,  its  manner  of  feparating  from  a 
fatty  fubftance  at  the  moment .  when  it  is 
formed,  are  charafters  well  pronounced,  and 
well  diftinftive  of  its  fpecies, :  not  to  mention 
other  individul  properties  belonging  to  it,  of 
which  I  Ihall  treat  hereafter.   .        - 


ri:,! 


SECTION  VL 


} 


Of  the  Fifth  Genus  of  Vegetable  Acids  r  or  of 
the  Artificial  Acids  refembling  thofe  of 
Nature. 

1.  I  CANNOT  dwell  too  much  upon,  or 
revert  too  often  to  the  important  difcovcry  of 
artificial  acidification,  and  the  approxitnation 
which  exifts,  if  not  between  the  proceffes,  at 
leaft  between  the  refiilts  of  the  efforts  of  art, 
and  of  the  operations  of  nature.  It  is  ex- 
tremely flriking  in  the  converfion  of  the  not 
,  acid  vegetable  matters  into  acid  fubflances,  per* 
fedly  fimilar  to  thofe  created  by  vegetation. 
This  identity  proves  that  the  change  that  has' 
taken  place  in  thefe  matters,  at  the  time  of 
their  artificial  tranfition  into  the  flate  of  acids, 
is  the  fame  as  that  which  they  experience  in 
nature. 

2.  Three 


/ 
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2.  Three  vegetable  acids  formed  by  the  ef- 
forts of  art  have  been  difcovered  :  befides  the 
oxalic  acid,  which  was  at  firft  termed  acid  of 
fugar,  and  found  perfe6lly  analogous  to  that 
of  forrel,  &c.  the  malic  and  the  tartarous  acids 
have  been  enumerated  in  this  order.  I  iliall 
here  fay  a  few  words  concerning  each  of  thefe 
factitious  acids,  of  which  I  have  already  fpoken, 
or  which  I  have  defcribed  as  native  acids. 


Species  L 

•  « 

FaBitimi^  Malic  Acid. 

1.  SCHEELE  was  the  firft  who  afferted  that 
he  had  converted  the  infipid^  or.not  acid  vege-* 
table  fubftances  into  malic  acid.  He  even 
found  that  all  thofe  that-  yielded  oxalic  acid 
by  the  nitric  acid,  were  at  the  fame  time 
capable  of  furnifliing  malic  acid-  Mr.  Herm- 
ilaedt  has  fince  confidered  the  faditious  malic 
acid  as  it  kind  of  preliminary  to  the  oxalic  acjd, 
as  on  the  one  hand  it  is  produced  at  the  fame 
time  with  it,  and  on  the  other  capable  of 
paffing  to  the  ftate  of  oxalic  acid. 

2.  Since  the  time  of  Scheele,  it  has  been  dif- 
eovered  that  the  oxigenated  muriatic  acid  pof- 
fefles  the  property  of  converting  the  infipid 
vegetable  fubftances   into  malic  acid    much 

Vqi-  VIL  B  b  more 
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more  fpeedily  than  is  done  by  the  nitric  afcid, 
that  this  converfion  is  more  permanent,  that  it 
paffes  lefs  eafily  into  the  ftate  of  oxdlic  acid, 
than  when  it  is  produced  by  the  aftion  of  the 
nitric  acid.  It  is  fufficientto  throw  gum  in  the 
ftate.  of  powder  into  the  liquid  oxigenated  mu- 
riatic acid,  and  to  ftir  it  therein  for  fome  time, 
in  order  to  convert  it  into  malic  acid. 


Species  II. 

1.  THE  opinion  of  the  poffibility  of  form- 
ing the  tartarous  acid  artificially,  refts  upon 
the  authority  of  Meffrs.  Crdl  and  Hermftaedt. 
They  have  afferted  that  they  have  fucceeded 
in  effe6lirig  this  decompofition  by  means  of  the 
nitric  acid ;  but  no  chemift  has  fpoken  of  it 
fince,  or  confirmed  their  firft  refult.  The 
poffibility  of  the  circumftance,  however,  can- 
not be  denied,  unlefs^  we  have  exa6l  experi- 
ments to  oppofe  to  their  affertion ;  and  there  is 
nothing  to  oppofe  the  poffibility  of  this  acid 
being  formed  by  the  efforts  of  art,  as  feveral 
others  are  formed. 


Species 
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Species  IIL 

FaSiitious  Oxalic  Acid. 

1,  OF  'all  the  acids  that  exift  in  nature,  this 
is  the  nioft  eafily  and  moft  abundantly  imitated 
or  fabricated  by   art.     Befides  the  mucus  and 
the  fiigar,  whofe  converfion  into  this  acid  by 
*    means  of  the  nitric  acid  I  have  already  indi* 
'  cated,  we  fliall  fee  hereafter,  that -a  great  num- 
ber of  vegetable  and  animal  fubftances  equally 
pofTefs   the  property  of  furnifliing  it  by  the 
aftiou   of.  the  fame    acid.      I   have   already 
fully  examined  its  properties,  I  iliall  here  only 
add  its  moft  diftinftive  charatlers  founded  upon 
-  its  cryftallizability,  its  rapid  decompofition  into 
.  water  and  carbonic  acid,  its  attraftion  for  lime 
fuperior  to  that  of  all  the  other  acids,  and  th? 
inibluble  fait  whicK  it  forms  with  this  bafe, 
whether  it  be  combined  with  it  in  an  immediate 
manner,  or  whether  it  takes  it  away  from  any 
other  acid. 


B  b  S  Section 
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Section  VII. 

Of  the  Sixth   Genus  of  Vegetable  Acids;  er 
of  the  Acids  produced  by  Fermentation.   , 

1.  NOTHING  is  more  common  than  to  fet 
vegetable  matfers  become  fpontaneoufly  acid, 
by  a  proper  inteftine  motion  of  their  o^vti  fub- 
ftance..  Befides  the  amylaceous  fecula,  the  vi- 
nous Hquors,  &c.  the  ftalks,  the  leaves  mace- 
rated in  water,  fpeedily  affumc  the  acid  nature; 
and  the  roots  undergo  the  fame  alteration.  Thefe 
are  real  fermeilted  acids  that  are  formed  under 
thefe  circumftances,  and  there  has  even  been 
deduced  from  their  formation  a  well-marked 
charafter  of  the  vegetable  fubftauces,  by  calling 
them  acefcent. 

2.  Notwithftanding  the  multiplicity  of  ve* 
getable  fubftances  that  become  acid  by  fermen*' 
tation ;  notwithftanding  the  very  natural  pre- 
fumption  which  leads  us  to  believe  that  feveral 
different  acids  are  formed  by  this  inteftine  mo- 
tion, only  two  acids  have  yet  been  diftinguiihed 
amongft  thefe  products.  And  one  of  the  two, 
the  acetic  acid,  is  merely  a  modification  of 
the  acetous. 


Species 
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Species  L 

Acetous  Acid. 

1.  AS  the  properties  of  this  acid  will  be 
explained  in  detail  in  the  article  concerning 
the  acid  fermentation,  I  fliall  content  myfelf 
in  this  place  with  obferving  that  this  acid  is  not 
conftantly  the  produ6l  of  fermentation;  that 
it  is  not  always  the  effefil  of  the  fournefs  of 
-wine;  but  that  it  frequently  proceeds  from 
the  alteration  produced  in  vegetable  fubftances 
^  by  the  fulphuric  or  muriatic  acid. 


Species  IL 

Acetic  Acid. 

1.  THOUGH  the  acetic  acid,  the  hiftoryof 
which  will  follow  that  of  the  preceding,  is 
ranked  here  as  a  produft  of  fermentation,  it  is 
merely  a  confequence  of  acidification,  andit  fuc- 
ceeds  the  formation  of  the  acetous  acid ;  from 
which,  as  fliall  be  ihown  hereafter,  it  differs 
only  by  a  particular  modification. 


Aeticle 
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Article  VIII. 

Of  the  Fifth  of  the  immediate  Materials  of 
Vegetables :  of  the  Fecula. 

A.  Situation. 

1.  THE  name  of  feclila  is  applied  in  che- 
miftry  to  the  dry,  pulverulent  and  efpecially 
white  matter,  whirh  is  precipitated  from  water 
in   which   feveral  parenchymas   of  vegetables 
have  been  fteeped.     Though  this  name  has  alfo 
been  given  to  the  fibrous  fubftances  which  im- 
pair the  tranfparency  of  the  expreffed  juices  of 
plants,  after  the  Latin  woxAfcexfceces  ( ordure) y 
and  though  it  is  in  conformity  with  this  expref- 
fion  that  the  juices  are  faid  to  oe  defecated^  in 
order  to  deprive  them  in  fafil  of  their  fecula,  yet 
thefe  remains  of  vegetable  fibres,  which  belong 
to  the  ligneous  matter,  are  at  prefent  no  longer 
confounded  with  the  fecula  properly  fa  called. 
On  this  account  it  has  been  propofed  to  defig- 
nate  this  by  the  expreffion  of  amylaceous  fecula, 
becaufe  ftarch  is  in  faft  the  firft  and  the  moll 
known  of  thefe  fubftances. 

2.  The  fecula  properly  To  called,  or  the  amy- 
laceous fecula,  is  met  with  in  different  organs 
of  vegetables ;  it  exifts  in  all  the  tuberous  roots, 
fuch  as  thofe  of  the  potatoe,  of  the  orchis,  of 
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FECULA.  375 

briony  of  manioc,  &c.  It  is  evident  that 
the  clafs  of  thefe  feculent  roots  muft  be  extre- 
mely numerous  and  varied,  and  that  in  general 
-wemay  recognize  them  by  their  brittle,  fcemingly 
granulated  parenchyma,  eafy  to  be  bruifed,  and 
reduced  into  a  foft  pafte  under  the  finger,  and 
prefenting  in  this  pafte,  Avhen  expofed  to  a  ftrong 
light  or  to  the  rays  of  the  fun,  a  brilliant,  filky, 
or  filver-like  texture.  We  may  alfo  convince 
ourfelves  of  theexiftence  of  the  fecula  in  roots, 
by  the  property  which  they  have,  when  they 
have  been  bruifed,  of  giying  to  water  iu 
which  they  are  agitated  a  hiilky  opacity,  as 
I  ihall  foon  ihow  more  fully.  Laftly,  thefe 
roots,  more  or  lefs  charged  with  fecula,  are 
alfo  chara61:erized  by  the  property  of  becoriiing 
brittle,  and  more  or  lefs  iranfparent,  when  they 
are  dried,  either  by  expofure  to  tlie  rays  of 
the  fun,  or  by  the  heat  of  a  moderately  warmed 
ftove. 

3.  There  vare  fome  ftalks  of  plants,  or  rather 
trunks'  of  trees,  which  contain  a  more  or  lefs 
confiderable  quantity  of  fecula,  fuch  is  efpe- 
cially  the  trunk  of  the  palm  tree,  and  iindoubt- 
edly  of  a  much  greater  number  of  trees  or  plants 
which  are  not  yet  known,  and  which  furnifh 
in  fome  climates  an  abundant  nutriment  to  men 
and  animals.  There  are  as  yet  only  fome  fpe- 
cies  of  the  palm,  and  efpecially  the  trunk  of 
the  cycas  circinnalis^  from  which  the  nations 
of  Afia  known  by  the  European  travellers  and 

philo- 
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philofophers  derive  a  confidcrable  quantity  of 
fecula,  as  I  fliall  fhow  hereaften 

4.  In  the  enumeration  of  the  vegetable  parts 
which  afford  fecula,  I  muft  not  omit  obferv- 
ing  that  none  of  it  is  extra&ed  either  from 
the  leaves  or  the  flowers,  and  that  what  is  fome*- 
times  termed  fecula,  and  is  feparated  from 
the  juice  of  the  firft  of  thefe  organs,  is  only  a 
detached  portion  of  the  fibrous  texture  or  of 
the  ligneous  fubftance  which  impaired  its  tranf- 
parency ;  accordingly,  as  I  have  already  indi- 
qatefl,  this  fibrous  fecula  ought  not  to"  be  con- 
founded with  the  real  amylaceous  fecula ;  and 
nothing  is  more  proper  for  well  fixing  their 
difference  than  the  propofition  that  neither  the 
leaves  properly  fo  called,  nor  the  flowers,  contaiu 

.  any  of  th^  latter, 

5.  Sonie  fruits,  and  efpecially  all  thofe  that 
^re  flefliy,  parenchymatous,. brittle,  fufceptible 
of  being  dried  or  baked,  and  foftened  by  hot 
water  info  ^kind  of  femi-tranfparent  jelly,  con- 
tain a  more  or  lefs  confidcrable  quantity  of 
real  fecula,  though  chemifls  have  hitherto 
fcarcely  remarked  it,  becaufe  they  knew  that 
it  is  not  extrafted  from  them,  and  that  it  can- 
not be  prepared  and  employed  hke  the  other 
fecula.  And  in  fa6^,  thefe  fruits  are  at  the  fame 
time  more  or,  lefs  pulpy,  fiK^charine,  mupous, 
and  mixed  with  fo  large  a  quantity  of  infipid 
pr  faccharine  mucilage,  with  which  the  fecula 
intimately  adheres,  that  it  would  be  difficult 
to  extraft  it  from  thefe  mixtures  for  economical 
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ufes :  but  it  is,  nevertheleft  true,  that  when 
thefe  foluble  and  vifcous  fubftances  have  been 
extradled  by  chemical  operations,  by  accurate 
preffure  and  wailiing,  there  remains  a  white 
matter,  in  a  brittle  pafte,  ftill  mixed  with  fibrous 
and  ligneous  matter,  but  which  contains  amy- 
laceous fecula,  more  harfh  and  crude  indeed 
.than  that  which  is  furniflied  by  the  other  parts 
of  plants. 

6.  The  feeds  or  the  grains  feem  to  be  the 
vegetable  organs  in  which  nature  has  depofited 
the  largeft  quantity  of  amylaceous  fecula;  and 
as  it  is  in  thefe  fubftances  that  animals  find 
the  moft  abundant  nutriment,  we  alfo  find  by 
obfervation  that  this  matter  is  deftined  by  na* 
ture  to  ferve  as  aliment  to  the  vegetable  embryd. 
There  are  even  fome  feeds,  efpecially  thofe  of 
the  gramineous  plants,  which  feem  to  be  en- 
tirely formed  of  this  feculent  matter :  accord- 
ingly, it  is  from  this  kind  of  parts  that  the  moft 
pure  and  the  moft  abundant  ftarch  is  extrafted* 
In  many  other  grains  the  amylaceous  fecula  is 
mixed  with  colouring  parts,  extracts,  mucilage, 
or  oil  .  Jn  this  confifts  the  chemical  difference 
which  exifts  between  the  different  kinds  of 
feeds. 

7.  Laftly,  there  are  fome  fpecies  of  vegeta^ 
bles,  the  whole  of  whi^h  and  all  their  parts 
appear ,  to  be  tiffues  of  feculent  matter,  or  to 
contain  fucb  an  abundance  of  it  that  they  ferve 
entirely  to  form  real  farina.  Such  the  genus 
of  lichen  appears  efpecially  to  be,  amongft  the 
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fpecies  of  which  are  particularly  diftinguiihe^ 
the  Lichen  IJlandicuSy  of  which  a  kind  of  bf  ead 
§s  formed  in  Iceland^  and.  the  lichen  rangiferi* 
nus,  which  fo  eafily^  nourifhes  the  rein^deer. 
Such  appear  to  be  alfo  feveral  fpecies  of  ferns^ 
the  ftalk  or  the  roots  of  which  furniih  the  in- 
habitants of  feveral  of  the  South-Sea  iilands 
with  a  food  which  much  refembles  our  fari*' 
naceous  aliments,  and  is  converted,  by  bakings 
into  a  kind  of  cake  or  agreeable  pafte,  fimilar 
to  our  bread  prepared  from  grain. 

B,  ExtraSion. 

8.  The  amylaceous  fecula  is  extradled  by 
fimply  pounding  the  vegetable  parts  that  contain 
k,  and  agitating  thefe  pounded  parts  in  wate?. 
The  fecula  is  often  found  to  be  mixed  with  two 
kinds  of  fubftances:  the  one  foluble  in  water, 
which  remains diffolved  in  thefupernatantliquor; 
and  the  others,"  not  being  foluble  in  this  liquid^ 
are  parenchymatous,  fibious  and  woody.  The 
latter,  which  are  much  heavier  and  much  groffer 
than  the  fecula,  are  firft  depofited  in  flakes, 
and  leave  the  ftarch  fiifpended,  in  a  very  fine 
and  very  light  white  powder  in  the  water,  which 
is  then  turbid  like  milk, 

a.  In  order  to  jfeparate  this  parenchymatous, 
grofe  and  heavy  matter  from  the  pulverulent 
fecula,  which  is  capable  of  being  fnfpended  for 
a  very  confiderable  time  in  water,  a  very  fijnple 
and  commodious  means  is  employed.  After 
;'  -  having 
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having  rafped  the  feculent  root,  the  flaky  pulp 
whiqh  proceeds  from  it  is  put  upon  a  rather 
clofe  hair-fieve  ;  water  is  poured  upon  this  pulp, 
which  is  worked   with  the  hand,  and  rubbed 
with  a  rounded  fpatula.    The  water,  interpofin^ 
itfelf  between  the  particles  of  this  parenchy-r 
mat ous  pulp,  and  being  every  where  in  conta6t  . 
with  it,  detaches  from  it  the  fecula  with  which 
it  is  enveloped,  and   carries   it    along   with   it 
through  the  mefhes  of  the  fieve.    This  wafliing 
and  agitation  is  continued  till*  the  water  nins 
oft'  without  opacity,  that  is  to  fay,  till  it  has 
carried  away  all  the  fecula :  there  then  remain§ 
lipon  the  filtre  a  parenchynaatous  grey  or  femi-^' 
tnnfparent  portion.     Tha  water  which  paffes 
through  the  fieve  falls  into  the  veffel^  in  which 
itris  received  turbid  and  white  like  milk ;  it  de- 
pofits  in  the  courfe  of  time  all  the  fecula  which 
it  contains,  in  a  white  layer   which   occupies 
the  lower  part  of  the  veflel,   aod  diminiflnes  ia 
thickniefs  in  proportion!  as  its  particles  approach 
each  other,  but  remains  thick  and  like  a  very 
fine  paftfy  on  accoumt  of  the  water  which  it  re- 
tains between  its  particles.     The  water  that  has 
become  clear  at  its  fiarface  is  poure'd  off^;  the 
fecula  is  dried  after  it  has  been  cut  int6  fi'ag- 
ments,  which  arc  fpread  mpon  pieces  of  blotting 
paper ;  when  it  is  fufticiently  dry  to  be  eafiily 
divided  by  the  preflure  of  the  finger  into  a 
fine  and  loft  powder,  it  is  properly  prepared. 

10.  This  operation  is  moll  frequently  per- 
formed in  the  large  way  for  the  p^ipoles  of  life, 

and 
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and  then  it  is  praftifed  in  rafping  mills  moved 
fcy  handfes,  or  even  by  water :  in  this  manner 
the  potatoe  is  treated.  As  to  the  farinaceous 
grains  which  are  almoft  entirely  compofed 
of  amylacieous  fecula,  it  is  almoft  always 
thought  fufficient  to  bruife  them  under  milt- 
ftones  moved  by  the  wind,  water,  or  fire-en* 
gines.  This  ground  corn  yields  the  farina,  and 
is  feparated  more  or  lefs  eafily  from  the  bran  Or 
the  flcins  bruifed  by  the  mill-ftone,  accord- 
ing to  the  kind  of  grain  which  is  employed. 
However  this  farina  is  not  confidered  as  pure 
fecula ;  it  is  neceffary  to  waih  it  with  water,  and 
fuffer  it  to  depofit  the  ftarch  which  this  fluid 
dilutes  and  carries  with  it,  in  order  to  feparate 
it  from  the  portion  of  foluble  and  infoluble 
matters  which  it  contains,  and  of  which  I  fliall 
fpeak  hereafter. 

11.  It  is  eafy  to  fee,  that  according  to  the 
greater  or  lefs  purity  of  the  fecula,  or  accord* 
ing  to  its  natural  mixture  with  different  fub* 
ftances,  fuch  as  the  mucilages,  the  faccharine 
bodieis,  the  extracts  or  the  colouring  parts 
which  it  contains,  it  requires  to  be  treated  by 
a  more  or  lefs  careful  or  repeated  wafhing ; 
the  water  diffolves  thefe  foreign  fubftances 
and  thus  retains  them,  fuffering  the  fecula  to 
be  precipitated.  By  evaporating  the  liquid, 
by  means  of  fire,  we  colle6l  thefe  foluble  fub- 
ftances,  difcover  their  nature,  and  determine 
their  quantity.  In  the  procefs  of  the  puri- 
fication of  the  fecula,  the  wafliing  is  continued 
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till  the  water  employed  has  neither,  colour  nor 
fmell.  There  is  no  feculent  vegetable  matter, 
however  acrid,  however  bitter,  however  co- 
loured it  may  be,  which  will  not  by  this  means 
yield  pure  and  white  fecula.  In  this  man- , 
ner  ftarch  is  extracted  in  confiderable  purity 

'  from  all  the  farinas  of  leguminous  feeds,  yel- 
lowy  green,  or  fawn-coloured,  and  even  from 
the  acorn  and  the  horfe-cheftnut,  which  how- 
ever are  of  all  the  feeds  thofe  which  contain 
the  moft  matter  foreign  to  this  vegetable  prin- 
ciple, and  of  an  acrid,  acerb,  bitter,  or  dif- 
agreeable  tafte.  There  are  a  great  number  of 
fubftances  which,   if  treated   in  this  manner, 

,  might  become  ufeful,  but  which  have  not  hi- 
therto been  employed  for  this  purpofe. 

12.  When  the  fecula  is  accompanied  with 
oily  fubftance,  which  is  efpecially  the  cafe  in 
the  grains  of  the  cruciferous  plants,  in  the  feeds 
of  the  fyngenefian  compounds  or  plants,  in  the 
kernels  of  ftone-fruit,  in  the  feeds  of  the  cucur- 

^  bit^ceous  plants,  &c.  we  begin,  in  order  to 
extra^l  it,  with  the  expreffion  of  the  oil,  as 
fliall  be  fliown  in  the  hiftory  of  this  laft  fub- 
ftance. When  the  oil  has  been  feparatedj  the 
paile  or  the  cake  which  comes  out  of  the  prefs 
is  wafhed  with  water,^  as  the  pulps  of  the  roots 
the  ftalks,  the  farinseof  the  gramineous  plants 
are  treated ;  and  in  faft,  when  once  exhaufted 
.of  oil,  the  parenchyma  of  the  feeds,  which  are 
in  general  called  emulfivc^  fuffers  its  fecula  to 
precipitate  from  the  water  j  whereas,  preyions 

to 


to  the  extraftioil  of  the  oily  fubftance,  it  re^ 
mains  fufpended  with  the  oil  in  the  Hate  of 
cmulfion  ;  however  there  is  a  part  which  is  at* 
tached  to  the  parenchymatotis  portion  of  thefe 
feeds  that  does  not  enter  into  the  emulfive  li-** 
quor.  ^^  ""      . 

13.  The  advantageous  efFefis  of  thcf  Employ* 
n^nt  of  water  in  the  feparation  and  purification 
of  the  fecula  will  be  ftill  better  conceived,  when 
it  is  remarked,  that  we  may  thus  even  obtain 
it  pure,  wholefome,  mild,  and  alimentary, 
from  the  midft  of  the  moft  acrid  and  poifonous 
pulps,  without  its  retaining  any  thing  of  the 
deleterious  property  of  the  pernicious  juice,  of 
extract  which  accompanies  it.  In  the  didinc" 
tion  of  the  fpecies  I  fliall  efpecially  apply  this 
remark  to  the  fecula  of  briony,  that  of  the 
manioc,  &c. 


C.  Fhyjical  Properties, 

14.  The  fecula  thus  extrafted,  prepared  and 
purified,  is  a  white  powder  of  a  faint  tafte,  or 
a^moil  without  any,  very  little  or  very  flightly 
pally  in  the  mouth,  more  or  lefs  adhefive  to 
the  tohgue  and  palate,  light  and  foft  under 
the  finger,  dividing  itfelf  very  eafily,  attaching 
itfelf  fenfibly  to  the  fkin,  to  which  it  adheres 
when  applied  to  it  rather  ftrongly. 

15.  When  viewed  with  attention,  efpeciaK 
ly  while  the  rays  of  the  fun  fall  upon  it,  or 
with  a  good  magnifying  glafs^   ^ve  peiceiw 

3  it 


it  to  be  formed  of  fmall  trarifparent  glo^^ 
bulea,  brilliant,  *  filvery,  filky  in  their  _mafs, 
and  referabling  a  kind  of  cryftalline  matter  t 
when  €ompreffed  with  force,  it  emits  a  flight 
found,  a  peculiar  kind  of  crackling,  which 
every  one  muft  have  obferved  in  fine  and  well 
prepai^ed  powder.  . 

l6.  It  floats  upon  water,  appearing  at  firft 
not  to  become  irioifl:ened,  and  is  penetrated  by 
that  liquid  but  very  flowly ;  it  even  poflefles 
when  thrown  upon  this  liquid,  a. kind  of  ofcil- 
latory  or  rotatory  motion,  which  continues  a 
long  time,  and  does  not  ceafe  till  oil  is  applied 
to  the  furface  of  the  water,  or  till  it  is  entirely 
impregnated  with  this  liquid. 


p.  Chemical  Properties* 

17.  It  muft  firfl;  be  obferved,  In  order  to  un- 
deriland  the  chemical  properties  of  pure  fecula, 
that,  from  whatever  vegetable  matters  it  is  ex- 
traded,  whatever  coloured  or  fapid  admixture 
it  had  at  firfl:,  it  is  always  the  fame  >vith  re- 
j5)eft  to  its  intitaate  nature,  and  that  it  is  an 
abfolutely  identical  body,  to  whatfoever  plant  it 
may  have  belonged.  It  prefents  only  fome  dif- 
ferences of  whitenefs,  finenefs,  apparent  texture, 
or  lightnefs;  but  its  intimate  qualities  or  its 
nature  prefent  none. 

18.  Well  purified  fl:arch,  which  I  (hall  take  as 
an  example  of  the  genus,  when  expofed  to  the  fire 
and  air;  upon  ail  ignited  coal,  becomes  coloured, 
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paffes  through  the  Ihades  of  yellow,  orange,  red, 
and  brown,  before  it  becomes  black;  is  foftened, 
fwells,  exhales  a  pungent  white  fume,  of  a  not 
difagreeable  acid  fmell,  analogous  to  that  of 
mucus  and  of  fugar.  The  coal  which  is  thus 
formed  is  a  little  more  voluminous  than  the 
fubftance  itfelf  was,  though  fenfibly  lefs  fo  than 
that  of  gum.  When  diftilled  with  a  pneu- 
mato-chemical  apparatus,,  waten,;  is  obtained 
charged  with  pyromucous  acid,  Ibme  drops  of 
red  or  brown  oil,  much  carbonic  acid,  and  car- 
bonated hidl-ogen  gas.  This  laft  bums  with  a 
light  blue,  flame,  and  in  a  rapid  manner ;  its 
flame,  when  it  is  kindled  in  a  narrow  and  long 
bell-glafs,  defcends  horizontally  in  the  veflel ; 
there  remains  a  coal  of  a  Angle  piece,  a  little 
fpongy,  eafy  to  be  bijrned,  which  leaves  only 
fome  traces  of  pot-afli  and  of  lime;  the  latter  is 
united  with  phofphoric  acid.  This  analyfis  re- 
fembles  that  of  the  mucus. 

19.  Starch  does  noti  appear  to  experience  any 
confiderable  alteration  by  expofure  to  the  air ; 
tTirough  it  attrafts  moifture ;  it  collapfesand  be- 
comes in  the  courfe  of  time  fatty  and  vifcous, 
as  it  were,  and  contrads  a  four  tafte,  with  a  fmell 
as  if  rancid ;  but  it  requires  a  great  length  of 
time  before  this  efFeft  is  produced.  There  is  no 
mutual  action  between  ftarch  and  the  Ample 
combuftible  bodies. 

20.  It  maj^  be  diluted  in  pure  and  cold  water, 
by  motion  and  agitation;  and  forms  with  it 
a  kind  of  pafte  without  cohefion,  and  not  dudile, 

which 
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Tvhfch  dries  and  cracks  in  the  air.  When  a 
larger  quantity  of  liquid  is  added,  the  ftarch 
remains  for  fome  time  fufpended  in  it,  and  ap- 
pears like  a  kind  of  thick  milk.  If  we  fuffer  it 
to  remain  in  this  ftate  with  the  water  at  a  tem- 
perature that  exceeds  fifteen  degrees  of  Reau- 
mer,  it  ferments,  rifes,  becomes  a  little  heated, 
and  turns  four.  Thefe  pheuonxena  take  place 
in  a  much  more  fpeedy  and  powerful  manner, 
when  it  contains  fome  foreign  principles,  fuch 
as  the  gluten,  or  an  extradive  and  colour- 
ing matter :  thus  the  farina  of  corn  ferments, 
and  becomes  fpontaneoufly  four  in  the  procefs 
of  ftarch-making ;  but  in  this  work  itfelf,  the 
portion  of  ftarch  which  efcapes  acefceney,  is 
feparated  more  pure  and  white  from  the  differ- 
ent foreign  matters  that  were  united  with  it. 
It  is  believed  that  the  acid  which  is  formed  in 
this  cafe,  -  and  which  exifts  in  fo  marked  a  man- 
ner in  the  four  .water  of  the  ftarch-makers,  js 
acetous  acid  ;  though  I  do  not  know  that  it 
has  been  fubmitted  to  a  particular  examination. 

21.  Boiling  water  ads  upon  ftarch  in  a  very 
different  manner.  At  this  temperature,  the 
whole  of  the  fecula  is  dilfolved  in  the  liquid  ;  Tt 
forms  a  kind  of  gelatinous  tranfparent  fub- 
fiance.  On  this  account  the  produ6l  of  this 
operation  is  termed  potatoe-jelly,  when  it  is 
made  with  the  fecula  extraded  from  that  root. 
This  property  is  the  diftindive  charadcr  of  pure 
fecula.  There  is  no  fecula,  from  whatever  ve- 
.  getable  matter  it  may  have  been  taken,  which 
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does  not  prefent  it  in  a  more  or  left  marked 
manner,  and  which  is  riot  eafily  recognizable 
by  the  gelatinous  and  tranfparent  confiftence 
which  it  alTumes  by  this  operation.  It  then 
becomes  very  fimilar  to  a  mucilage,  and  ap- 
pears to  pafs  into  the  mucous  ftate.  In  fa^, 
if  we  expofe  to  a  gentle  and  fufficiently  con- 
tinued heat,  this  fpecies  of  vegetable  jelly,  it 
thickens,  dries,  becomes  brittle,  retaining  a 
femi-tranfparenqy,  and  greatly  refembles  a  gum, 
all  the  produds  of  which  it  affords.  In  this 
ftate  it  is  very  difficult  to  diftinguifh  it  from  the 
mucous  fubftance,  and  it  deviates  from  it  only 
by  very  flight  differences :  accordingly,  moft 
chemrfts  have  been  led  to  confider  the  fecula  as 
a  kind  of  mucilage  condenfed,  become  dry  and 
pulverulent,  and  infoluble  in  cold  water,  by  the 
progrefsof  vegetation  itfclf,  fufceptible  of  repafs- 
ing  into  its  former  ftate  by  the  combined  afition 
of  caloric  and  of  water.  This  opinion  becomes 
very  probable  when  we  obfcrvc  that  the  veget- 
able fubftances  moft  fufceptible  of  becoming 
charged  or  filled  with  ftarch,  prefent,  previous  to 
its  formation,  a  kmd  of  tranfparent  jelly,  which 
becomes  w^hite  like  miik,  afterwards  thickens^ 
condeiifes,  and  dries  in  proportion  as  its  matu- 
rity advances.  The  accuracy  of  this  obferva- 
tioii  is  known  in  all  the  cereal  grains,  and 
in  the  emulfive  feeds,  which  pafs  through  the 
fucceflive  ftates  of  jelly,  of  thick  milk,  and  of 
a  kind  of  mucilage,  tranfparent,  and  afterwards 

opaque, 


opaque,  Wfore  they  affume  the  folidity  which 
Ought  to  charaderize  Ihem. 

22.  In  this  gelatinous  or  mucous  (late,  which 
the  fccula  afliimes  by  means  of  boiling  water^ 
it  has  the  faint  tafte  or  infipidity  of  the  muci- 
lages, the  property  of  being  thickened  by  the  ac- 
tion of  the  fire,  or  being  diluted  and  diflblved  in 
water,  andof  turning  four  in  the  courfe  of  time. 
It  particularly  acquires  the  property  of  being 
eafily  digefted,  and  ferving  for  the  nouriihment 
of  man,  with  much  greater  promptitude  than 
it  could  in  its  dry,' pulverulent,  and  infoluble 
form.  Accordingly  this  kind  of  boiling  or  fo- 
-  lution  in  hot  water,  which  is-  manifefted  and 
marked  by  a  particular  fniell  which  is  fuf- 
ficiently  agreeable,  is  the  moft  general,  and, 
in  fome  meafure,  the  moft  conftant  preparation 
which  men  employ  for  converting  the  fecula 
into  a  more  pleafant  and  lighter  nutriment, 
,  which  very  quickly  recruits  their  ftrength,  and 
is  fpeedily  converted  into  their  own  fubftance. 
It  is  efpecially  under  this  form  that  it  is  given 
to  children,  with  whom  it  is  fometimes  fubfti- 
tuted  inftcad  of  the  milk  of  their  mothers, 
or  fupplies  its  place  pretty  conftantly,  as  we 
fee  amongft  moft  civilize^  nations. 

S3.  The  acids  with  fimple  radicals,  alter  the 
amylaceous  fecula  more  or  lefs  powerfully,  and 
comport  themfelves  with  it  precifely  in  the  fame 
manner  as  with  mucus.  When  diluted  with 
water  they  diffolve  it,  efpecially  with  the  aid  of 
heat,  much  more  quickly  and  eafily  than  water 
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alone  does;  they  form  with  it  a  kind  of  jelly 
or  mucilage  of  a  perfedl  tranfparency :  whea 
they  are  concentrated  they  decompofe  it.  The 
fulphuric  acid  blackens  it,  forms  water  and 
acetous  acid  by  the  union  of  its  principles^ 
which  it  folicits  in  another  order  than  that  in 
which  they  were  combined,  and  precipitates  car- 
bon from  it.  With  the  affiftance  of  fire  it  difen- 
gages  carbonated  hidrogen  gas  from  it,  as  it  does 
from  gum  or  fugar.  The  muriatic  acid  a&s 
in  the  fame  manner  upon  ftarch,  but  much 
more  flowly  than  the  preceding  acid.  The 
nitric  acid  diffolves  it  by  heat  without  reduc- 
ing it  to  coal,  difengages  nitrous  and'  carbonic 
acid  gas,  does  not  precipitate  mucous  acid 
from  it,  as  it  does  from  the  gums^  but  converts 
the  whole  amylaceous  mafs  into  malic  and  oxa- 
lic acids.  The  carbonic  acid  renders  the  fecula 
more  foluble,  and  promotes  its  acefcency. 

24.  The  cauftic  or  pure  alkalis,  diffolve  fe- 
cula with  the  help  of  water,  reduce  it  to  a  gela- 
tinous ftate,  but  do  not  alter  its  intimate  nature 
except  with  difficulty  and  at  a  high  temperature. 

.The  falts  which  quickly  part  with  oxigen,  burn 
^and  decompofe  it.  -  Thus  it  is  deftroyed  by  ni- 
trate of  pot-afh  when  heated  with  it.     It  iu- 

-  flames  and  detonates  violently  by  mere  preffure 

•  or  percufiion,  with  the  fuper-oxigenated  muri- 

•  ate  of  pot-afh,  which  inflames  it-  : 

25.  The  metallic  oxides  alio  burn  it,  efpc- 
cially  thofe  that  are- little  tenacious  of  their 
oxigen  ;•  t]ie  fameis  tlie  cafe  witlx.tlie  metallic 
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folutions,  from  which  it  frequently  feparates 
the  oxides  by  mere  contaft,  continued  for  a 
longer  or  fliorter  fpace  of  time,  colouring  them, 
as  they  ufually  are,  according  to  the  different 
proportions  of  oxigen  which  they  yield  to  it. 

26.  Fecula  unites  eafily  in  nature,  and  even 
by  the  operations  of  art,  with  moll  of  the  dif- 
ferent immediate  materials  of  vegetables  ;  thus 
it  is  found  allbciated  in  plants  with  the  ex- 
tracts, the  mucus,  the  fugar,  the  oils,  the  co- 
louring matters,  and  the  gluten.  Art  alfo  effeds 
thefe  faditioiis  aflbciations  pretty  eafily,  efpe- 
cially  that  with  the  colouring  fubftances ;  by 
this  means,  as  I  (hall  fliow  elfewhere,  are  fabri- 
cated  the  colours  fo  much  ufed  for  paper,  and 
fometimes  even  for  valuable  paintings,  which 
are  known  by  the  name  of  lakes. 

27.  From  all  the  chemical  properties  which  I 
have  juft  prefented  relative,  to  the  amylaceous 
fecula,  it  may  be  concluded  that  this  body  is  a 
kind  of  dry  and  pulverulent  mucus,  different 
however  from  the  gummy  matter  in  its  afford- 
ing no  mucus  acid  by  the  aftion  of  the  nitric 
acid,  and  its  not  bipiug  foluble  in  cold,  but  only 
in  boiling  water.  It  announces  itfelf  as  being 
a  little  lefs  carbonated  than  the  latter,  though 
I  cannot  yet  prefent  the  proportion  of  the  prin- 
ciples that  enter.into  its  compofition.  It  might 
be  faid  to  follow  the  faccharine  matter  very 
nearly,  and  we  fhall  fee  hereafter  that  it  ap- 
pears to  be  aStually  capable  of  forming  it  by  a 
peculiar  alteration  of  its  own  fubftance.  As 
jfpme  chemifts  have  announced  that  the  fecula 
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affords  fenfible  traces  of  ammonia  in  its  analy- 
fis,  it  Ihoald  feem,  from  this  circumftance,  that 
the  fecula  contains  azote  amongft  its  primitive 
principles*  However  this  affertion  relative  to 
the  produftion  of  ammonia  in  the  analyfis  of 
ftarch  by  fire  wants  confirmation,  and  cannot 
yet  be  admitted  as  a  demonftrated  faft. 


E.  Species  of*  Fcculcu. 

28.  Though  there  is  only  a  fingle  fubftance 
that  ought  to  bear  the  name  of  fecula  or  ftarch; 
though  this  fubftance  is  exaftly  of  the  fame 
nature  in  all  vegetables,  when  it  has  been  ex'- 
trafted  and  purified  with  eafe  by  chemical  pro- 
celfes,  it  is  a  matter  of  too  great  importance 
to  fociety  to  be  well  acquainted  with  the  prin- 
cipal ftates  in  which  it  exifts  in  nature,  as  is 
alfo  the  art,  which  is  founded  upon  this  know- 
ledge, of  applying  it  to  the  different  ufes  to 
"Which  it  may  be  made  fubfervient,  for  iis  to 
omit  paying  fome  attention  to  the  fpecies  of  it 
which  nature  prefents.  It  is  very  evident  at  firft 
that  the  diftinclion  of  thefe  fpecies  can  be  found- 
ed, and  their  real  difference  eftabliflied,  only 
upon  the  different  mixtures  which  it  prefents  in 
the  vegetables  that  furnifli  it,  ^s  well  as  upon 
the  diverfity  itfelf  of  the  parts  from  which  it  is 
extrafted. 

29.  Under  the  firft  relation,  that  is  to  fay, 
under  that  of  the  different  mixtures,  or  combi- 
nations which  diftinguilh  the  amylaceous  ft- 
cula  in  vegetables    that  contain  it,   we  may 
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admit  fix  principal  ftates,  or  fix  fpecies  of  fe- 
cula,  according  to  the  nature  of  thefe  different 
fubftances  which  are  mixed  wath  it.  I  fiiall 
firft  obferve,  that  it  is  no  where  abfolutely 
or  intirely  pure  and  infulated,  that  wherever  it 
is  met  with,  it  is  alloyed  w^th  fonie  foreign 
fubftances,  and  that  on  tliis  account  we  are 
obliged  to  feparate  it  by  water,  wliich  takes 
it  up  in  powder  and  depgfits  it,  retaining  the 
foluble  matters,  and  leaving  feparate  the  grofs 
parenchymas  which  likewife  altered  it.  The 
fix  principal  fpecies  which  I  diftinguiili,  by 
adding  to  their  names  adjeftives  which  charac- 
terize each  foreign  matter,  are  the  glutinous 
fecula^  the  extractive  fecula^  the  mucous  J  ecula^ 
the  faccharine  fecula^  the  oily  feculUy  and  the 
ac7*id  fecula. 

A.  The  glutinous  fecula  is  that  which  is 
found  naturally  united  with  glutinous  mattei'; 
it  is  found  in  wheat,  and,  in  geneml,  in  all 
the  cereal  grains,  though  moft  of  them  con-- 
tain  much  lefs  gluten  than  the  firft.  We  fliall 
fee  in  the  fubfequent  article  by  what  procefs 
the  feparation  of  the  gluten,  which  gives  it 
particular  properties,  is  effeded. 

B.  The  e.vtrcictive  fecula  always  recoQ-nizablc 
by  its  fawn,  ycUow,  greenifli,  &c.  colour,  is 
efpecially  found  in  the  leguminous  feeds,  and 
In  the  farina  which  "is  obtained  from  them 
by  grinding.  It  is  to  an  extraft  that  it  owes 
its  colour  and  its  harlh,  acerb,  herbaceous,  bit- 
ti^r  ta.fte,  as  weil  as  its  more  or  lefs  pungent  fmelK 
The  ferina  of  peas,  lentiles,  French  beans,  lu- 
pines-, 
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pines,  chich-pcas,  &c,  is  of  this  fpecies.  There 
are  alfo  found  varieties  more  infupportable  and 
more  difficult  to  be  purified  in  the  horfe-cheft- 
nut,  the  acorn,  &c»  It  is  very  difficult  to  ex- 
tra6l  it  pure,  which  requires  long  and  abundant 
wafliings. 

C.  The  ^mucus  fecula,  well  charafterized  by 
its  vifcous  gluey  ftate,  exifts  in  many  roots,  in 
all  the  unripe  kernels,  in  the  cereal  grains  in 
the  milky  ftate.  Sometimes  it  is  only  the  tran- 
fition  from  the  mucous  to  the  feculent  ftate; 
fometimes  it  remains  in  the  gluey  and  mucous 
form  at  all  the  periods  of  vegetation.  The  root 
of  the  potatoe,  convolvulus  patatas^  is  the  moft 
marked  and  ftriking  example  of  it.  This  fecula 
is  very  difficult  to  be  obtained  pure. 

D.  The  faccharine  fecula,  or  the  natural 
mixture  of  fecula  arid  fugar,  is  found  in  feveral 
roots,  in  fome  faps,  and  even  in  the  gramineous 
feeds  when  they  have  germinated.  It  is  one  of 
the  moft  ufeful  affociations  which  nature  can 
prefent  to  man,  and  it  is  the  fubftance  which 
he  feeks  with  moft  avidity  for  his  nourifhment. 
Both  food  and  condiment  are  united  in  this 
natural  combination.  The  fugar  is  very  eafy  tp 
be  feparated  from  the  fecula,  on  account  of  its 
great  folubility  in  water;  and  the  moft  fimpl^ 
wafliing  is  fufficient  for  this  operation. 

E.  The  oily  fecula  is  very  frequent  in  a  great 
number  of  em ul five  feeds,  or  thofe  which  by 
being  bruifed,  together  with  water  form  a  milky 
liquid.    When  the  oil  has  been  feparated  by  ex'* 
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preffioii,  the  fecula  which  remains,  befi^es  that 
it  obstinately  retains  a  fmall  quantity  of  it,  as 
is  perceived  by  the  un6luo(ity  of  the  pafte  of 
kernels,  is  atfo  mixed  or  charged  with  a  mucous 
and  extra6Uve  matter,  and  even  with  fome  lig- 
neous particles  which  cannot  be  feparated  from 
it  except  by  feveral  fucceffive  wailiings  and  de^ 
pofitions. 

F.  The  acrid  fecula,  whether  it  be  pungent, 
like  that  of  the  cruciferous  and  antifcorbutic 
roots,  or  cauftic  and  burning,  like  thofe  of 
arum,  of  aflarabacca,  of  briony,  &c.  or  poi- 
fonous,  like  that  of  manioc,  owes  this  pro- 
perty to  a  portion  of  the  juice  of  the  plant 
itfelf  that  remains  upon  its  furface,  and  which, 
when  it  is  dried,  without  having  been  pre- 
vloufly  waflied  in  a  large  quantity  of  water, 
preferves  in  it  a  part  of  the  properties,  whe- 
ther alterative,  purgative,  or  even  poifonous, 
which  the  intire  juice  itfelf  poffeflcs.  We  may 
deprive  it  of  this  tafte,  ajid  render  it  very  mild 
ajid  (imply  nutritious,  by  merely  waftiing  it 
with  pure  water,  in  fqfficient  abvmdance  not  to 
leave  ^ny  foreign  parts. 

30.  It  muft  be  added  to  this  enunciation  of 
the  fix  fpecies  of  fecula,  diftinguiflied  by  the 
foreign  matters  that^are  mixed  or  combined 
with  it  by  nature,  that  the  fecula  is  often 
found  affociated  at  the  fame  time  with  feveral 
of .  thefe  matters,  which  I  have  only  indicated 
Separately  in  order  to  prefent  the  mixtures  in 
tiXi  orderly  arrangement.     Thus  the  fegula  of 

the 
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the  leguminous  plants,  or  the  farina  of  peafe, 
beans,  &c.  frequently  contains  one  or  two  ex- 
tra6i;s,  a  colouring  fubftance,  and  a  mucous  mat» 
ten  The  pafte  of  kernels  of  different  kinds,  be- 
fides  the  oil,  contains,  as  I  have  announced,  co- 
louring matter^  extra6t,  mucilage,  ligneous  mat- 
ter, and  fometimes  even  faccharine  fubftance.  It 
is  moreover  evident,  that  thefe  multiplied  com- 
binations may  greatly  vary,  according  to  the 
different  ftates  of  modification  of  the  trees  or 
plants  which  furnifti  them. 

31.  Another  diftinftion,  no  lefs  important  to 
be  made  between  the  feculas,  is  that  which  re- 
lates to  the  vegetable  parts  from  which  they  arc 
extrafted.  It  is  to  this  diftinflion  that  the 
feries'bf  the  fpeeies  of  fecula  which  are  prepared 
for  the  purpofes  of  fociety  really  appertains. 
Amongft  the  feculent  and  acrid  roots  are  reck- 
oned thofe  of  briony,  of  arum,  of  manioc,  of 
potatoes,  and  of  orchis ;  amongft  the  ftalks, 
thofe  of  the  palm,  which  furniflies  fago ;  amongft 
the  feeds  of  the  graminaceous  plants,  meal,  pro- 
perly fo  called ;  amongft  the  clafs  of  vegetables 
which  feem  to  be  intirely  compofed  of  it,  the 
nutritive  pafte  of  the  Lichen  Iflandicus ;  finally, 
we  may  alfo  enumerate  amongft  thefe  fpeeies 
the  pafte  of  paper.  I  muft  fay  a  fpw  words 
concerning  each  of  thefe  feculas  in  particular, 
and  even  add  fon>e  details  concerning  thofe  ve- 
getables, which,  though  none  has  hitherto  beeti 
extraded  from  them,  may  affotd  very  ufeful 
feculas.  , 
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A.  The  fecula  of  briony  formerly  was  pre- 
pared for  pharnyaceutical  ufes.  After  this  root 
had  been  peeled,  rafped,  and  preffedj  it  was  fub- 
inittcd  to  the  prefs,  by  which  means  a  tur- 
bid and  milky  juice  was  e^trafted,  which  was 
filtrated  ;  the  fecula  which  it  had  precipita- 
ted Upon  the  filtre,  was  waftied,  and  the  mafs 
which  had  remained  in  the  prefs,-  was  diluted 
with  water :  this  laft  wafliing  afforded  a  fecula 
tnore  abundant  and  ftill  finer  than  that  which 
was  depofited  by  the  exprefled  juice.  Thefe  two 
feculas,  mixed  and  M^aflied  for  the  laft  time 
with  a  fufficient  quantity  of  water  for  it  to  paft 
oiF  without  tafte,  were  very  pure,  very  tafte- 
lefs,  infipid,  or  mild  ;  no  longer  partaking  of 
the  acrimony  of  the  root,  they  may  be  ufed 
Jike  the  ftarch  of  wheat,  from  which  they 
diifer  in  no  refpeft.  When  it  was  defired  to 
have  it  purgative,  jt  was  not  waflied  and  pre- 
cipitated* by  means  of  water;  but  the  exprefled 
juice  was  fuffered  to  form  its  depofit  without 
the  addition  of  water.  When  well  waflied,  on 
the  contrary,  it  may  be  employed  as  food. 

B.  The  root  of  the  arum,  that  of  affarum, 
and  many  other  acrid  tuberous  roots  of  our  cli- 
mates,  might  be  treated  like  thofe  of  briony, 
and  furnifh,  like  this,  a  white  fecula,  fine  and 
pure,  mild  and  alimentary,  when  well  waflied  ; 
but  acrid,  purgative,  and  emetic,  in  a  degree  the 
more  intenfe,  the  larger  the  quantity  of  thie 
juice  of  the  plant  that  fhould  be  left  in  it. 
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C.  The  root  of  the  manioc,  jatropha  manioc 
of  Linnaeus,  confiding  of  feveral  large,  flefhj^ 
and   ovoid   tubercles,   is  employed   chiefly    in 
America  as  food  for  man,    though,    like   the 
preceding,    it  contains  a  very  acrid   and  in- 
tenfely  poifonous  juice,  fince,  according  to  all 
the   hif^orians  of  that  country,  a  fpoonful   is 
fufficient   to  poifo^  a  man.      After  the  frefli 
root  has  been  peeled,  it  is  inclofed  in  a  fack  of 
ruihes  of  a  very  loofe  texture,   which  is  fuf- 
pended  to  a  ftick  placed  upon  two  wooden  forks; 
to  the  bottom  of    this  fack  a  heavy  veffel  is 
fufpended,     w^hich,     by  .  drawing      the"  fack> 
preffes  the  rafped  root,  and  receives  the  juice 
that  flows  out  of  it.     When  the  fecula  is  well 
exhaulled  of  its  juice,  it  is  expofed  to  fmoke 
in  order  to  dry  it,  an,d  when  it  is  well  dried 
it  is  pafled  through  a  fieye.     In  this  (late  it 
is  termed  cqffava  ;  this  is  a  kind  of  farina.     It 
is  baked  into  cakes,  by  fpreading  it  upon  hot 
plates  of  iron  or  earth,  and  turning  it  upon  both 
fides  in  order  to  give  it  a  gold  or  reddifli  colour. 
It  i§  ,alfo  fQrme^.intjo  co^^^c,  or  fmaU  grains,. 
refembling  fago,    bjr  agitating  it   for    feveral 
hours.. in  a  bafin^  placed  over  the  fire.     The  ex- 
prefled  juice  of  the  manioc  depofits  a   fecula 
finer  than  the  preceding;  after  it  has  been  well 
iv^flied  and  dried,  it  is  employed  for  making 
cpnfedionary ;  it  is  termed  mouffache.     We  fee 
here  tjie  fame  refults  as  are  obtained  with  the 
roots  of  .briony,  of  arum,  and  of  aflarum, 
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jD.  The  root  of  the  folanum  tuherofum^  or 
potatoe,  has  for  feveral  years  pad  been  em- 
ployed for  preparing  a  very  fine  fecula,  a  very 
fine,  very  white,  and. very  mild  ftarch,  which 
has  been  called  amidon  de  Jante^  on  account 
of  its  good  properties.  After  thefe  roots  havfc 
been  peeled,  they  are  rafped,  and  the  pulp  is 
placed  upon  a  clofe  hair-fieve;  water  is  poured 
u{!ton  this  pulp  and  agitated  with  it,  till  the 
liquid  no  longer  carries  along  with  it  any  white 
matter.  The  liquid  which  paffes  off  depofits  a 
very  fine  and  very  mild  white  powder,  which 
is  carefully  dried,  and  becomes  brilliant  and 
as  it  were  cryftalline  by  this,  deficcation.  It 
prefents  all' the  properties  of  pure  ftarch,  which 
it  even  furpafles  in  finenefs  and  whitenefs,  when 
it  is  well  prepared.  A  kind  of  fago  is  made  of 
it,  by  drying  it  whilft  moift  and  conftantly 
agitating  it  in  a  veffel  over  a  gentle  fire.  The 
water  which  fwims  above  this  fecula  has  fre- 
quently a  greenifh  afpeft,  which  dej>ends  upon 
the  extraftive  part  which  it  has  taken  from  the 
root.  Rafping-mills  have  been  contrived  for 
preparing  a  large  quantity  of  the  fecula  of 
potatoes  at  a  time.  It  is  alfo  farmed  into  a 
kind  of  vermicelli,  by  pafling  it  moiftened  with 
a  little  water  through  a  cylinder  perforated 
with  holes  at  its  extremity,  and  drying  the 
foft  fmall  cylinders  that  are  formed  by  this  kind 
of  mould.        /  . 

E,  Salep,  which  is  RKocdAkd  falab,  falop,  &c. 
indifferent  parts  of  the  Eaft,  is  forined  from 

th^ 


S9S  FECCLA* 

the  roots  of  different  fpecies  of  the  orchis,  efpe- 
cially  the  orchis  moria^  which  are  dried  in  the 
fun,  either  after  they  have  been  boiled  in  water, 
or,  which  is  the  more  frequent  praQ;ice,  after 
they  have  been  merely  cleaned  and  well  rubbed 
with  bruflies  in  this  liquid.  In  the  latter  pro- 
cefs,  which  is  greatly  preferable  to  the  firft, 
the  bulbs  when  well  bruihed  are  dried  in  a  ftove 
which  renders  them  brittle,  dry  and  femi-tranf- 
parent.  The  roots  dried  in  the  fun  are  ftrung 
in  a  row  upon  firings,  by  means  of  which  they 
are  fufpended  in  the  air.  This  fimple  prepara- 
tion enables  them  to  be  eafily  reduced  into  pow- 
der or  ground,  fo  that  they  may  afterwards  be 
boiled  in  water.  The  falep  thus  forms  a  kind 
of  very  mild  and  very  nouriihing  jelly,  the 
analeptic  and  mollifying  power  of  which  was 
formerly  much  extolled.  The  fame  operation 
may  be  performed,  and  an  equally  wholefome 
and  ufeful  food  prepared  with  the  more  or  lefs 
tuberous  roots  of  all  the  fpecies  of  orchis. 

F.  Sago  is  a  dry  fecula,  in  round  and  (lightly 
reddifti  grains,  baked  or  condenfed  by  the  a^ion 
of  the  fire,  which  is  brought  from  the  Moluccas, 
.efpecially  from  Java,  and  from  the  Philippine 
iflands.  It  is  extrafted  from  a  fpecies  of  the  palm, 
termed  laiidan  in  the  Moluccas,  which  is  the 
cycas  ci7^ci7malis  of  Linnaeus.  The  trunk  of 
this  tree  contains  a  white  and  fweet  pith,  which 
the  inhabitants  extraft  by  fplitting  the  tree 
longitudinally.  They  bruife  this  pith,  put  it 
into  a  kind  of  funnel  of  bark,  placed  over  a  hair 
fieve,  and  foak  it  with  a  large  quantity  of  water; 
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A.  The  fecula  of  briony  formerly  was  pre- 
pared for  pharnmceutical  ufes.  After  this  root 
had  been  peeled,  rafped,  and  preffed^  it  was  fub- 
jnittcd  to  the  prefs,  by  which  means  a  tur- 
bid and  milky  juice  was  e^ tracked,  which  was 
filtrated  ;  the  fecula  which  it  had  precipita- 
ted upon  the  filtre,  was  waftied,  and  the  mafs 
which  had  remained  in  the  prefs,-  was  diluted 
with  water :  this  laft  wafliing  afforded  a  fecula 
jtiore  abundant  and  ftill  finer  than  that  which 
was  depofited  by  the  exprefled  juice.  Thefe  two 
feculas,  mixed  and  waflied  for  the  laft  time 
with  a  fufficient  quantity  of  water  for  it  to  paft 
off  without  tafte,  were  very  pure,  very  tafte- 
lefs,  infipid,  or  mild  ;  no  longer  partaking  of 
the  acrimony  of  the  root,  they  may  be  ufed 
Jike  the  ftarch  of  wheat,  from  which  they 
differ  in  no  refpeft.  When  it  was  defired  to 
have  it  purgative,  it  was  not  waflied  and  pre- 
cipitated'by  means  of  water ;  but  the  expreffed 
juice  wa^  fuffered  to  form  its  depofit  without 
the  addition  of  water.  When  well  waflied,  on 
the  contrary,  it  may  be  employed  as  food, 

B.  The  root  of  the  arum,  that  of  affarum, 
and  many  other  acrrd  tuberous  roots  of  our  cli- 
mates,  might  be  treated  like  thofe  of  briony, 
and  furnifh,  like  this,  a  white  fecula,  fine  and 
pure,  mild  and  alimentary,  when  well  wafhed  ; 
but  acrid,  purgative,  and  emetic,  in  a  degree  the 
more  intenfe,  the  larger  the  quantity  of  the 
juice  of  the  plant  that  fhould  be  left  in  it 
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all  mankind  as  their  firft  nourifhment.  Thefe 
properties  are  owing  to  the  mixture  of  the 
three  fubftances  which  conftitute  it ;  the  amyla- 
ceous fecula  properly  fo  called,  which  forms 
nearly  three  fifths  of  it,  and  is  extracted  from 
it  by  walhing  the  pafte,  which  the  water  carries 
away  and  depolits  in  a  white  powder  ;  the  glu- 
tinous matter,  which  remains  in  a  vifcous  and 
elaftic  mafs  after  this  waihing,  and  of  which 
I  fliall  fpeak  in  the  fubfequent  article,  con- 
ftitutes  nearly  a  fifth  of  the  whole  weight  of 
the  farina;  and  a  faccharine  matter  which  re- 
mains diflblved  in  the  water,  and  is  obtained 
from  it  by  evaporation.  It  is  kiiOM^n  that  it  is 
more  efpecially  from  this  farina  that  ftarch  pro- 
perly fo  called  is  extra6ted.  It  is  alfo  known 
that  the  farina  of  wheat  muft  admit  of  varieties 
in  the  proportion  of  its  three  principles,  accord- 
ing to  a  multitude  of  circuniftauccs  of  vegeta- 
tion. It  is  alfo  proper  here  to  remark  that 
bread  which  is  well  made,  and  which  has  fer- 
mented into  leaven,  is  acid;  that  its  decoftion 
reddens  the  blue  vegetable  colours,  and  that 
it  becomes  ftill  more  fo  in  the  ftomach. 

H.  Several  fpecies  of  lichens,  but  efpecially 
that  which  grows  in  fuch  abundance  in  Iceland, 
and  which  on  that  account  is  termed  Lichen 
Ijlandicus  by  Linneeus,  is  employed  for  making 
a  very  nourilhing  kind  of  bread  in  the  Northern 
countries.  From  the  experiments  made  by  the 
Academy  of  Stockholm  upon  this  lichen,  it 
appears  that  it  aifords  by  fimple  grinding  an 
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excellent  ftarch.  The  fame  alfo  appears  to 
be  the  tafe  witk  the  Uchen  rahgiferinus,  on 
which  the  rein-deer  are  fupported,  and  which 
fo  eafily  fattens  them.  The  inhabitants  of 
Iceland  prepare  from  the  farina  of  their  li-. 
chens  a  very  deticate  and  much  efteemed  meal. 
It  is  here  to  be  obferved,  that  feveral  fpe- 
cies  of  liehen  yield,  •  in  fome  feafons,  a  kind 
<if  faccharirie  efflorefcence  upon  their  leaves, 
Sec. 

I.  Paper  itfelf  is  nothing  more  than  a  kind 
of  feciila  prdgeeding  from  the  portion  of  liber 
ftill  mucous  and  fucculent,  with  which  the  cloth 
had  been  fabricated,  and  which,  by  being  torn, 
macerated,  and  boiled  for  a  longer  or  fhorter 
fpace  of  time  in  Avater,  at  laft  affords  a  feculent 
mucilage,  that  is  coUeded,  by  cooling,  into  a 
-thin  layer  fufficiently  folid  to  oppofe  a  certain 
Tffiftaiice  to  its  being  torn.  This  is  the  bafe 
of  the  fafts  upon  which  the  art  of  paper-making 
15  founded.  This  matter  comports  itfelf,  in  its 
<5hemical  analyfis,  abfolutely  like  the  fecula ; 
it  affords  pyromucous  acid  in  dilHllation,  and 
oxalic  acid  by  the  nitric  acid.  It  is  foluble 
iti  hot  ^vater,  forms  a  jelly  or  pafte  in  this 
operation,  and  not  to  fpfeak  in  this  place  of 
fee  glue,  frequently  of  an  animal  nature, 
with  which  it  is  covered  in  order  to  prevent  it 
fronii  imbibing  the  ink  into  its  pores,  and  to 
render  it  fit  for  writing  upon,  it  is  evident  that 
this  folution  of  paper  in  boiling  water  might 
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be  ufed  as  food  in  cafes  where  prefling  n€-. 
ceflity  might  oblige  m^ii  to  have  recourfe  to 
it. 


*- 


F.    Ufa  of  the  Fccula. 

32.  What  I  have  hitherto  obferved  with 
refpeA  to  the  feat,  the  extraftion,  the  chemical 
properties,  and  the  different  fpecies  of  amyla- 
ceous fecula,  muft  have  rendered  it  evident 
that  this  produft  of  viegetation,  confidei^ed  fo 
improperly  as  a  kind  of  eaYth  by  the  ancient 
chemifts,  is  a  particular  oxide,  a  natural  com- 
pound of  carbon,  hidrogen  and  oxigen,  and 
perhaps  even  of  a  little  azote,  which  has  efpe- 
cially  the  great  advantage  of  ferving  in  an 
eminent  degree  for  the  nourifliment  of  animals. 
Accordingly,  all  the  parts  of  plants  which  con- 
tain it  are  the  prey  of  numerous  claffes  of  thefc 
animated  beings,  from  man  down  to  the  infe&s, 
the  larvae  and  the  worms  which  feize  upon 
them,  form  their  abode  in  them,  and  deftroy 
them  more  or  lefs  completely  with  the  different 
inftruments  of  manducation  with  which  nature 
has  provided  them. 

ZS.  It  is  from  the  fecula  that  man  derives 
an  aliment,  the  moft  abundant,  the  moft 
nourifliing,  and  the  moft  eafy  to  be  preferved. 
Whilft  immenfe  tribes  of  animals  devour  *his 
fubftance  pure,  and  fuch  as  nature  prefents  it  to 
them,  man  knows  |iow  to  give  it  a  thoufand 
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different  forms,  from  the  moft  fimple  baking  or 
boiling,  to  that  fo  highly  perfefted  preparation 
known  amungft  the  inhabitants  of  the  temperate* 
zones  by  the  name  of  breads  from  the  caiTava 
of  the  Americans  to  thofe  confedionaries,  fo 
delicate,  fo  light,  fo  fvveet  and  pleafanl  to  the 
tafte,  which  are  made  in  fome  parts  of  Europe, 
efpecially  in  France,  in  Italy,  and  in  Germany. 
This  primitive  aliment  admits  of  all  com- 
binations with  the  oils,  butter,  milk,  cheefe, 
^ggs,  fugar,  aromatic  fubftances,  the  juices  of 
fruits,  the  juices  of  fleffi;  its  natural  mildnefs 
and  infipidity  render  it  the  appropriate  recipient 
of  a  multitude  of  condiments. 

34.  Endowed  with  this  knowledge  of  the 
eminently  nourifliing  property  of  the  amyla- 
ceous fecula,  men  at  once  enlightened  and 
philanthropic,  (for  thefe  two  qualities  are  rarely 
divided, )  may  rentier  eflential  fervices  to  fociety 
by  greatly  multiplying  thefources  of  alimentary 
matter,  and  fliowing  that  a  very  numerous 
ieries  of  vegetable  fubftances,  which  are  not 
generally  employed  for  this  purpofe,  may  be 
very  eafily  and  fuccefsfully  appropriated  to  it 
It  is  efpecially  in  times  oT  fcarcity,  after  the 
unfavourable  feafons  which  too  frequently 
deprive  the  people  of  their  hopes  of  obtaining 
fufficient  provifion  for  their  fubfiftence,  that 
all  the  aid  which  chemiftry  can  afford  ought 
to  be  called  in  to  the  relief  of  nrtions.  A 
fatisfadory  idea  of  the  important  fervices  wiich 
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it  is  able  to  afford  may  be  derived  from  reading 
feveral  modem  chemical  works,  efpecially  thofc 
of  Citizen  Parmentier,  who  has  deferved  fo  well 
of  his  country  and  of  humanity  in  general,  by 
occupying  himfelf  with  a  perfeverance  which 
philanthropy  alone  could  inftigate,  in  the  in* 
veftigation  of  all  the  alimentary  refources  which 
nations  may  derive  from  the  culture  of  the 
potatoe,  of  Turkey-wheat,  or  Maize,  and  of 
many  other  vegetable  fubftances  that  have  been 
too  much  negleded,  notwithflanding  all  the 
advantages  which  they  promife. 

35.  A  multitude  of  other  fecondary  utilities 
accompany  this  firft  utility  of  the  fecula9,  and 
render  them  one  of  the  moft  valuable  fubftances 
which  man  can  derive  from  vegetables.     Me- 
dicine has  borrowed  from  them  not   onlv  a 
variety  of  foods  well  appropriated  to  a  multitude 
of  particular  circumftances  of  difeafesy-  but  al& 
mollifying,  incraflant,   agglutinating  remedies* 
preparations  adapted  for  allaying  irritation  and 
pain.     It  is  fufficiently  known  what  advantage 
the  art  of  healing  derives  from  different  farina, 
from  the  fecula   of  the  potatoe,  of  fago^  of 
falep,   &c.     It  is  true  that  the  moft  of  thefe 
preparations  have  been  too  much  extolled  ;  and 
that  by  endeavouring  to  attribute  to  them  almoft 
fupernatural   and^miraculous  virtues,  a  part  of 
the   confidence  which'  they    merit    has   been 
deftroyed;     But  enlightened  phyficiang,  equally 
remote  from  ridiculous  enthufiafm  ajtid  dang*^ 
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rous  indiiFerence,  employ  them  with  the  gieateft 
advantage. 

36.  Finally,  the  arts  perpetually  employ  the 
amylaceous  fecula  for  a  multitude  of  ufes  or 
render  them  of  important  fervice.  By  ebulli- 
tion in  water,  they  are  made  into  glues,  or 
paftes,  which  ferve  to  keep  together  a  num- 
ber of  furfaces  of  light  bodies  applied  the  one 
over  the  other,  and  to  efFe6l  between  them  an 
approximation  and  cohefion  neceffary  in  a  mul- 
titude of  circumftances.  They  are  alfo  em- 
ployed as  drying  fubftances,  efpecially  for  the 
bair:  for  this  purpofe  what  is  called  hair-powder 
is  prepared  from  them ;  a  kind  of  cuftom,  per- 
haps very  ridiculous,  of  feveral  modern  nations* 
in  which  they  imitate,  without  being  aware  of 
it,  the  nations  whom  they  term  barbarous,  and 
by  which^  a  circumftance  of  great  importancCj 
they  entirely  lavifli  away  a  very  confiderable 
portion  of  the  fubfiftence  of  a  great  number  of 
families :  it  is  proper,  therefore,  to  employ  for 
Ibis  purpofe  fuch  feculas.  as  are  not  ufed  as 
food 
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Article  IX. 

Of  the  Jixth   of  the   immediate  Mat  trials  of 
Vegetables  ;  of  the  Gluten. 

A.  Sittiation* 

t 

m 

1.  THOUGH  it  is  efpecially  in  the  farina 
of  wheat  that  we  find  the  glutinous  fubftancc, 
or  the  matter  difcovered  by  Beccari  and  Kef- 
felmeyer,  and  named  by  ihcm  glutinous  vegeto- 
animal  matter ;  though  it  can  only  be  extraded 
from  the  farina  of  this  plant,  it  is  allowed  by 
all  chemifts  that  the  cereal  grains  contain  a 
certain  quantity  of  it,  and  that  it  cannot  be 
feparated  from  them,  becaufe  it  either  exiftft  in 
them  in  too  little  abundance,  or  too  much  dif--* 
fern ina ted  in  the  amilaceous  fecula  or  (larch. 

2.  Rouelle  the  younger,  who  had  ef[>ecially 
examined  and  compared  it  with  animal  mat- 
ters, affirms  that  he  had  found  it  in  the 
coloured  fecula,  and  efpecially  in  t4iat  which 
-was  termed  the  green  fecula  of  plants*  But 
the  expreffion  of  fecula,  applied  indifcriminately 
to  the  juices  of  the  plants  and  to  the  ftarch, 
having  led  chemifts  to  confider  the  latter  as  a 
part  of  the  remains  of  folid  vegetable  fubftances, 
there  is  reafon  to  believe  that  it  was  merely 
from  analogy,  and  alfo  from  fome  equivocal  pro- 
perties that  Rouelle  imagined  that  the  green  mat- 
ter contained  the  glutinous  fubftance.  At  leaft 
the  experiments  that  have  been  made  fince  his 
time,  fuch  as  1  have  feveral  times  repeated  upon 
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tbefe  coloured  fcculas,  have  not  afforded  me 
the  confirmation  of  this  affertion,  and  no  fa6l 
has  really  proved  the  glutinous  matter  to  be  one 
of  the  principles  of  this  latter  fecula. 

3.  There  is  a  more  exadl  and  more  pofitive 
o|;)fervation  relative  to  the  preieiice  of  this  glu- 
tinous matter  in  the  vegetable  textupe  which 
forms  linen  and  paper.  Citizen  Defniarets  has 
obferved  in,  the  paper  nia.iiufa6tories,  after  the 
Jieating  or  rotting  of  the  rags,  and  when  this  fub- 
Aance  is  melted  and  foftened  in  waterj  that  thick, 
folid,  infoluble  flakes  of  real  gluten  are  feparated. 
An  analogous  phenomenon  is  obferved  in  the 
work  of  laundreffes.  The  alkaline  leys  and  the 
water  charged  with  foap  Avhich  they  employ 
for  wafliing  linen,  efpecially  finer  linen,  take 
from  it  a  principle  ^which  feparates,  in  fuffi- 
cient  abundance,  in  the  drains  into  which  they 
throw  thefe  liquids  to  choke  them  up,  to  flop 
up  the  grates  which  intercept  their  contin- 
uity, and  to  prevent  thefe  liquids  from  running. 
There  are  alfo  found  upon  thefe  grates,  flakes, 
'  or  maffes  almoft  folid,  rather  foft  and  duftile, 
manifeftly  precipitated  from  the  leys,  and  fe* 
parated  from  the  texture  of  the  linen  itfelf. 
By  this  means  alfo  this  texture  is  gradually 
worn,  rendered  thinner  and  made  to  lofe  its 
weight  and  form. 

-    4.  Laftly,  Citizen  Deyeux  has  thought  he 

•  has  difcovered  the  exiftence  of  the  glutinous 

fubftance,    in  the  faps  of   the  yoke-elm  and 

the   birch  ;    he  has   even  thought   that  this 

fub^ 
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fubftarice  is  ditfolved  ifi  tbeito  by  the 
diation  of  the  acetous  acid^  and  that  it  was  6b* 
tained  precipitated  ffdm  thefe  liquOrsi  id  Jnfc^ 
luble  and  folid  flakes,  only  by  the  evaporafidA 
or  the  diffipation  of  this  acid.  I  muft^  however, 
obferve,  that  Citizen  Vauqudin^  who  has  ex- 
amined the  fame  liquids,  did  ii6t  find  them 
to  contain  the  ghitinous  principle,  but  only 
extra6l.  It  is  true  that  thin  may  depetid  upoA 
the  difference  of  the  faps  which  *hofe  Wo  cbe- 
mills  have  examined,  and  that  of  the  trttt 
which  afforded  them. 

5.  It  muft  be  concluded,  frdm  what  I  hat* 
juft  fet  forth  refpeAing  the  almoft,  cxclufivc 
feat  of  the  glutinous  principle  in  the  farhia  6t 
wheat,  that  this  fubftance  is,  perhaps,  6f  all 
the  immediate  materials  of  vegetable^,  that 
which  is  the  moft  rarely  found  in  plants^  or 
at  leaft  that  which  is  extrafted  with  the  moft 
difficulty,  which  is  either  lefs  abundant  thah 
many  others,  or  more  intimately  mixed  or 
combined  with  other  materials,  fo  that  it  cannot 
be  feparated  without  the  greatefl  difficulty. 

B.  Extradion. 

6.  The  glutinous  principle  is  extradbed  by 
procelTes  fniiilar  to  thofe  that  have  already  been 
defcribed  in  feveral  of  the  preceding  articles,  and 
which,  being  dependant  upon  mechanical  opera* 
tions,  cannot  cliange  its  nature  or  alter  its  coni- 
pofition.   The  manner  in  which  this  principle  is 
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exttadled  from  the  farina  of  wheat>  is  one  of  the 
inoft  fimple  and  ingenious,  and  at  the  fame  tiilfie 
the  moft  exa6«  It  is  by  feparating  the  ftarch 
from  this  farina  that  we  feparate  the  glutinous 
principle. 

7.  Scarcely  has  a  little  water  been  thro\i^ 
\]|>on  the  farina,  which,  as  I  have  already  ob^ 
fcrved,  alone  prefents  this  remarkable  clmrac^ 
ter,   when    its  particles  approach,  adhere,   and 
ftick  to   each  other,   forming  a   mild,  gluey,  » 
hempgeiieous  pafte,  eafy  to  be  kneadjed,  tenaci-  ^ 
ous,  elaftic,  v.hich  may  be  elongated,  flattened, 
drawn  in  every   direction,    without   breaking 
or  cracking.      This   pafte,  wafLed  in  a  fmall 
ilream  of  water,  and  gently  kneaded  or  work* 
ed,  immediately    by    the    hand    of  the  ope* 
rator,  or  well  prefled  in  a  bag  of  linen,  equally 
cxpofed  to  a  ft  ream  of  water,  fuffers  this  li* 
quid  to  carry  away  the  amylaceous  fecula  ia 
the  form  of  a  white  powder,  which  renders  it 
milky.      In  proportion   as    the  water  carries 
away  this  ftarch,  the  pafte  aflumes  a  more  grey 
colour,  lefs  brilliant  as  it  were,  femi-tranfpa- 
rent,    and   alfo  of    a  fofter   confiftence,  but 
at  the  fame  time  more  tenacious,   more  vifcid> 
more  gluey,  and  more  elaftic.     In  this  manner 
we  continue  to  knead  the  pafte  of  the  wheat,  till 
the  water  palfes  oft'  clear,  and  without  any  fecu- 
lent powder.      Thus  the  farina  is  fepaiated  in 
three  fubftances,  the  ftarch,  which  is  precipitated 
in  a  white  powder  at  the  bottom  of  the  water, 
another  which  remains  diflbl  ved  in  the  liquid,  and 
the  third  whicb^remains  foft^  cohefivC;  and  elaftic. 

3  8.  I^ 
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8.  It  is  evident  that  this  glutinous  matter^ 
Vhich  was  in  the  ftate  of  powder  in  the  farina, 
affumes  at  the  very  inftant  in  which  the  paftc 
is  formed  by  the  addition  of  water,  the  gluey 
and  elaftic  ftatd  which  it  did  not  before  pol&fs ; 
that  the  ftarch  which  then  adheres  to  it  but 
feebly,  and  which  feems  to  have  covered  only 
the  exterior  fibrous  fafcije,  is  detached  from  it 
by  mere  conta6l  of  the  water,  and  that  the 
water  contributes  to  its  pafty  and  duftile  ftate. 
It  is  no  lefs  certain,  that  it  is  to  this  property 
of  the  pulverulent  particles  of  the  gluten  to 
become  elaftic  by  the  addition  of  water,  that 
the  farina  ^f  wheat  owes  that  of  forming  of  a 
pafte,  and  that  it  is  in  proportion  to  its  quantity, 
that  the  panification,  more  or  lefs  fenfible  in  this 
farina,  varies  according  to  the  ftate  of  maturity, 
the  nature  of  the  corn,  and  that  of  the  foil, 
the  feafon,  and  all  the  circumftances  relative  to 
the  vegetation  of  this  important  plant. 

9.  It  is  very  remarkable,  that  the  gluten 
feems  to  difappear,  or  at  leaft  can  no  more  be 
feparated  or  extradled  from  the  farina  of 
wheat;  if  inftead  of  adding  at  firft  little  water, 
and  forming  a  thick,  duftile  dough,  which  is 
afterwards  waflied  with  a  fmall  ftream  of  water, 
we  fuddenly  fteep  it  in  a  large  quantity  of  this 
liquid,  and  reduce  it  to  pafte  ;  we  then,  indeed, 
give  this  liquid,  by  means  of  heat,  the  property 
of  forming  a  vifcid,  thick,  very  gluey,  and 
opaque  mafs,  as  is  done  in  the  preparation  of 
pafte ;  but  we  deprive  it  of  that  of  feparating 
and  infulating  the  glutinous  matter  from  the 

ftarck 
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ilarch.  •  It  feems  that  by  this  dilution  with  a 
large  quantity  of  water,  we  entirely  infulate 
the  particles  of  this  body,  difpe^fe  them  among 
that  of  the  Fecula,  and  prevent  them  from  ap- 
.proaching  and  adhering  together,  as  they  dci  in 
the  fimple  ftate  of  dougK  Hence  it  happens, 
that  in  thefe  paftes  of  the  flour  of  wheat,  with 
which  wafers,  vermicelli,  lozenges,  &c.  are  pre- 
pared, we  can  no  longer,  according  to  the  ex- 
periments of  Macquer  and  Pelletier,  find  again 
the  gluten,  and  obtain  it  in  the  fame  manner 
as  in  the  thick  duftile  paftes,  waihed  by  means 
of  a  fmall  ftream  of  water :  thus  the  quantity  of 
this  liquid  and  the  manner  in  which  it  is  em- 
ployed, has  a  Angular  influence  upon  the  ex- 
traftion  of  the  gluten. 

10.  When  the  folid  and  duflile  dough  of 
the  flour  of  wheat  is  left  to  itfejf,.  at  a  temper- 
ature of  at  leaft  fifteen  degrees,  inftead  of  being 
;iva{hed  with  a  fmall  quantity  of  water,  in  order 
immediately  to  extra^  the  gluten  from  it,  it 
.quickly  undergoes  an  inteftine  motion,  which 
is  not  remarked  in  ftarch  equally  impregnated 
with  water ;  it  becomes  inflated  and  filled  with 
cavities,  produced  by  the  difengagement  of  an 
elaftic  fluid,  and  pVoceeas  quickly  towards 
acefcency.  This  motion  is  accelerated  by 
adding  to  the  pafte  a  portion  of  a  ferment 
taken  from  dough  that  has  already  rifen,  or 
from  the  yeaft  of  beer,  as  is  praftifed  in  the  fa- 
brication of  bread.  If  the  dough  be  baked  be- 
fore it  has  undergone  this  motion,  we  obtain 
no  real  light  breads  filled  with  cavities,  and 

eafy, 
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eafy  of  digeftion  ;  but  a  kind  of  thick,  heavy 
<:ake,  much  more  difficult  to  be  digefted.  As 
ftarch  alone  does  not  prefeiit  this  phenomenon, 
it  has  been  thought  that  the  prefence  of  the 
glutinous  matter  Avas  the  caufe  of  it  Accord- 
ingly, by  adding  glutinous  matter  artificially 
to  a  pure  amylaceous  fecul  a,  which  contains 
none  of  it,  whether  it  proceed  from  the  farina 
of  wheat,  or  have  been  extrafted  from  any 
other  vegetable  matter,  we  form  a  dough  which 
rifes  and  affords  real  bread  by  baking.  It 
is  fo  true,  that  the  gluten  contributes  to  this 
panary  fermentation,  and  is  the  real  fource  of 
it,  that  well  made  dough  fcarcely  furniflies  any 
^ore  of  it  after  having  fermented,  and  affords 
none  at  all  after  the  baking  of  the  bread, 
though  this  gives  out,  in  its  analyfis  by  iire,  a^ 
proportion  of  ammonia  fufficiently  confiderable 
to  diftinguiih  its  products  very  well  from  thofc 
of  pure  fecula. 

1 1.  It  is  to  the  fame  abfence,  or  at  leaft  to 
the  fmall  quantity  of  the  glutinous  matter  con- 
tained in  the  farina  of  rye,  of  barley,  of  oats, 
and  efpecially  of  maize,  of  rice,  of  millet, 
and  of  all  the  other  cereal  grains,  that  wc 
muft  attribute  tlie  impoffibiiity  of  making 
good  bread,  well  rifen,  light  and  porous, 
with  thefe  farinas.  Still  lefs  can  we  pre- 
pare any  other  than  crude,  heavy,  infipid 
cakes,  with  the  farina,  from  powders  of  legu- 
minous feeds,  of  the  feculent  roots,  and  of  all 
the  amylaceous  vegetable  powders  deprived  of 
the  glutinous  principle.     It  would  be  very  in- 
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terefliog  to  know,  whether  this  principle  of  the 
gluten^  cxifta  in  the  farina  of  the  lichens,  with. 
which  pretty  good  bread  is  made.     The  only 
fafl;  well  afcertained  refpefting  thefe  different 
farinas,  fo  different  from  that  of  wheat,  is,  thafc 
none  of  them  forms  like  the  latter  a  real  dough, 
eoh^iive  and    duftjle,    nor   affords    a   (imilar 
quantity  of  glutinous   matter,    when   wafhed: 
with  watcrj  added  by  degrees.     We  hardly  find 
any  traces  of  it  in  the  farinas  of  rye  and  of 
barley,  which,  however,  approach  the  neareftto 
that  of  wheat  in  their  property   of  formfntg- 
dough,  by  the  tenacity  and   cohefion  which; 
they  acquire  by  kneading.     We  find  no  vefiige 
of  it  in  the  farina  of  rice,  of  maize,  of  millet, 
&.q.     Wejeafily  judge  of  the  fmall  proportion- 
of  the  gluten  contained  in  thefe  different  fpe* 
cies  of  farina,    by  the  nature  of  the  dough,- 
which  18  obtained  by  kneading  theni.     The  lef$. 
tJbey  contain  of  it,  the  more  the  dough  which 
they  yield  is  dry,  brittle,  not  dudile,  difficult 
to  be  kneaded,  the  ii^or^  it  cracks,  dries,  and 
heeotntn  covered. at  its  furface  with  a  brittle 
crufl ;  the  left  they  alfo  rife  when  k^pt  at  a 
tcnapcrature  of  fifteen  degrees. 

:  lit.  Tlie  property  of  forming  a  good  dough 
13  fo  cloftly  conncfted  with  the  prefence  of  the 
gluten  in  the  farina  of  wheat,  that  this  fa- 
rina itfelfprefents  variations  in  this,  property 
relative  to  the  quantity  of  this  matter  whidi 
it  contains.  In  faO;  we  may  judge  of  the  goodr» 
9c£i  of  this,  farina,  of  th^  maturity  md  .of  thQ 

e  .  good 
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good  qualities  of  the  corn  which  furftifhes  ifc 
either  by  the  manner  in  which  it  coniports  it- 
felf  in  kneading,  or  which  is  a  much  more 
certain  method  than  the  firft,  by  the  proper* 
tion  of  glutinous  matter  that  is  extra&ed  from 
it  by  the  procefs  which  I  have  dcfcribed 
Chemifts  have  already  found  remarkable  dif- 
ferences between  the  various  kinds  of  farina  of 
wheat,  according  to  their  qualities,  the  nature 
of  the  corn,  that  of  the  foil  in  which  it  has  been 
reared,  that  of  the  year,  and  the  feafons  in 
which  it  has  vegetated ;  and  it  were  much  to> 
be  wifhed  that  their  refearches  relative  to  this 
fubjeft  might  be  further  profecuted,  as  they 
may  afford  a  fure  means  of  diftinguiflu'ng  the 
qualities  of  the  farina,  and  determining  their 
nutritive  properties.  Beccari  has  already  ofr- 
ferved,  that  the  proportion  of  the  gluten  varies 
in  the  farina  of  wheat  from  a  fifth  to  a  third. 
In  proportion  as  the  farina  of  wheat  is  altered 
and  deteriorated,  which  happens,  as  it  iskno^vn, 
when  it  is  kept  too  much  compreffed, .  without 
being  ftirred  and  aired,  in  hot  and  moift  repo- 
(itories;  in  pr6portion  as  it  becomes  heated,  as 
it  aflumes  odour,  in  a  word  as  it  ferments,  its 
property  of  affording  gluten  is  at  the  fame  time 
diminilhed ;  and  when  it  is  very  much  altered, 
it  affords  only,  fome  detached  flak^s^  which 
can  no  longer  be  made  to  cohere,  of  which  -"wc 
can  no  longer  form  a  fingle  mafs,  a  jdudilc 
whole.  Accordingly  this  very  eafy  and  fimple 
operation  of  extradting  the  gluten  of  the  farina, 
*  becomes 
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becomes  a' rigorous  and  exaft  teft  for  afcertain- 
ing  the  goodnefs,  the  quality,  and  the  good  or; 
bad  Hate  of  this  ufeful  matter. 

C.  Phijjical  Properties* 

13.  The  glutinous  principle,  when  properly 
prepared,  refembles  no  other  vegetable  matter; 
it  is  foft,  tenacious,  adhefive  to  the  touch  when 
the  fingers  are  dry,  elaftic,  fufceptible  of  elon- 
gation when  it  is  drawn,  and  returning  to 
its  former  'ftate  when  left  at  liberty;  of  a 
greyiih  colour,  of  a  faint  tafte,  and  of  a  fmell 
nearly  refembling  that  of  the  human  fperm,  or 
that  of  fcraped  bones  when  violently  rubbed. 

14.  The  elaftic  property  of  the  gluten^  is 
that  which  charafterizes  this  fubftance  in  the 
mpft  Angular  manner.  -  When  lengthened  with 
the  hand,  it  becomes  flat  and  thin  as  it/ is 
-ftrctched ;  it  affumes  the  appearance  of  a  M'hite, 
brilliant  and  filky  membrane,  like  the  aponeu- 
rofes,  or  the  membranes  of  animal  bodies.  It 
then  exhibits  a  fibrous  texture,  the  filaments, 
of  which  feem  to  be  interwoven  with  and 
crofling  each  other. 

.  15.  Its  gliiey  property  and  the  ftrong  ad- 
befion  which  it  contracts  with  many  bodies,  is 
alfo  one  of  its  mod  marked  charaders.  When 
we  attempt  to  detach  it  from  any  fubftance  upon 
which  it  is  depofited,  it  is  extended  into  fila- 
ments detached  from  each  other,  and  refembling 
the  texture  of  felt:  its^  mere  afpeft  is  fufficient 
to  ihow  its  refembUuice  with  the  animal  fub- 

ftances 
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fiances,  with  which  it  is  found  to  have  a  ftrik* 
ing  analogy.  It  becomes  brittle  by  deiicca-' 
tion,  and  then  it  refembles  glue. 

16.  The  glutinous  matter  affurties  a  yellow  and 
brown  colour,  and  feems  to  become  covered 
with  a  layer  of  oil,  by  expofure  to  the  light 
When  it  is  expofed  to  a  gentle  fire,  it  rifes, 
fwells,  feparates  and  becomes  filled  with  cavi* 
ties  or  bubbles  ;  at  lad  it  dries,  without  afliini- 
iag  much  colour,  and'preferving  the  grey  caft 
which  diftinguiflies  it :  it  becomes  Tjrittle  and 
unalterable  by  the  air,  like  glue,  and  all  its  duc- 
tility and  elafticity  difappear.  When  placed 
upon  a  burning  coal,  this  dry  gluten  becomes 
Agitated  like  an  animal  fibre,  fufe^  kindles, 
and  burns,  fwelling  at  the  fame  time  with  a 
fetid  odour.  If  it  be  diftilled  dry  in  a  retort,  it 
furnifhes  little  amraoniacal  water,  a  large  quan- 
tity of  brown,  fetid,  and  thick  oil,  much  folid 
and  cryftallized  carbonate  of  ammonia,  a  little 
pruffic  acid,  likewife  in  theammoniacal  llate,  with 
oily  carbonated  hidrogen  gas  ;  and  there  is  left 
a  coal  difficult  to  be  incinerated,  and  in  pretty 
confiderable  quantity,  fince  it  amounts  to  nearly 
one  fifth  of  the  weight  of  the  glutinous  matter. 
Thefe  produfts  have  all  the  difagreeable  fmell 
of  animal  fubftances  fubmitted  to  diftillation ;  fo 
that  they  might  be  confounded  together^  and 
it  is  very  apparent  why  the  firft  authors  termei 
this  fubftance  the  ^egeto-animal  matter. 

17.  Expofed  to  the  air,    the    glu:t€n  dries 
when  the  weather  is   very  dry  and  the  fuh/- 

(lance 
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fiance  in  fmall  layers:  when  the  air  is  moift, 
and  the  gluten  in  a  mafs,  it  changes^  and 
putrefies,  fwelling  at  the  fame  time  like  ani- 
mal matter.  When  it  is  not  intirely  deprived 
of  flarch>  when  it  retains  any  between  its 
particles,  the  latter  pafling  into  the  acid  fer- 
mentation, and  retarding  the  putrefaftion  of 
the  glutinous  matter,  reduces  it  to  a  ftate  very 
near  refembling  that  of  cheefe.  Roulle  the 
younger,  in  his  courfe  of  ledlures,  exhibited 
glutinous  matter  thus  prepared,  and  preferved 
by  means  of  fait,  in  a  kind  t)f  cheefe  fimilar 
to  that  of  Gruyere,  or  of  Holland,  in  its  tex- 
ture, its  fmell>  and  .its  tafte. 

18.  Water  does  not  diffolve  gluten,  but  evea 
prevents  its  adhefion  to  the  bodies  with  which 
it  has  the  greateft  difpofition  to  cohere,  Th^ 
glutinous  matter  is  preferved  for  fome  time 
under  water,  in  order  to  prevent  the  drying  of 
its  furface,  and  its  alteration  by  the  air.  When 
we  boil  water  upon  this  fubftance,  it  contracts, 
and  becomes  more  folid  than  it  was  before :  fo 
far  from  being  divided  and  diffolved,  it  foon  lofes 
its  vifcidity  and  extenfibility.  When  we  com- 
pare this  aftion  of  the  water  with  that  which  it 
exerts  upon  the  molecules  of  the  pulverulent 
gluten  of  the.  farina,  which  it  reduces  in  fome 
meafure  to  a  duftile  ftate,  we  fee  that  this  mat-- 
ter,  in  the  latter  ftate,  is  faturated  with  water, 
and  cannot  imbibe  any  more, 

19.  All  the  acids  much  diluted  wfth  water, 
even  thofe  that  are  the  moft  feeble  in  their 

Vol.  VII.  E  e  nature, 
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nature,  fuch  as  the  acetous  acid,  foften  the 
glutinous  matter,  diflblve  it,  and  fufFer  it  af- 
terwards to  be  precipitated  by  the  alkalis,  but 
in  the  form  of  a  matter  that  has  loft  its  dufii- 
lity,  and  which  Maoquer  imagined  to  approach 
to  the  nature  of  the  mucilagies.  When  the 
acids  are  concentrated  they  act  in  a  very  differ- 
ent manner  upon  this  body.  The  fujphuric 
acid  gives  it  a  violet  colour,  blackens  it,  car- 
bonates it,  dif-hidrogenates  it,  fo  far  as  to  dif- 
engage  from  it  a  very  inflammable  gas,  and  to 
^convert  it  partly  into  acetous  acid,  and  partly 
into  ammonia.  The  nitric  acid  difengages 
from  it  in  the  cold,  azotic  gas,  as  from  ani- 
.jnal  fubftances,  turns  it  yellowy  converts  it  in 
;part  into  malic  and  oxalic  acids,  and  into  yel- 
iowifh,  oily,  or  fatty  flakes :  this  preleats  an- 
iOther  analogy  with  the  animal  fubftances*  The 
inuriatic  acid  ads  upon  it  as  flowly  as  the  ful^ 
phuric  acid  does  quickly,  and  after  remaining 
long  in  conta6l  with  it,  the  fluid  contains  rau- 
riate  of  ammonia, 

'  20.  The  alkalis  when  pure,  and  a  little 
concentrated,  diflblve  the  gluten  ^th  the  aid 
of  heat;  we  may  precipitate  it  from  them  by 
the  acids,  but  altered,  and  no  longer  elaftic. 
When  highly  concentrated,  they  convert  it  into 
-a  kind  of  foap,  giving  it  the  oily  chara&er,  and 
difengaging  from  it  ammonia,  of  which  they 
occafion  the  inftantaneous  formation,  w:heD  thqr 
are  triturated  with  the  gluten.  TJie  faks,  if  we 
except  the  fuper**oxigenated  muriate  of  pot-aib, 
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:irhich,  by  mere  preffure,  burns  and  inflames  it  with 
detofiation,  have  no  other  ^6tiqn  upon  it  than 
to  preferve  and  to  defend  it  agaiijift  its  feptic  al- 
teration*. The  metallic  Oxides,  which  it  reduces 
more  or  lefs,  decompofe  it  by  burning,  as 
do  alfo  the  metallic  folutions. 

21,  AH  thefe  properties  fliow  that  the  glu- 
ten 16  a  fubftance  very  different  from  the 
pther  immediate  materials  of  vegetables,  that 
it  approaches  very  much  to  the  nature  of  the 
animal  fubftances,  that  it  comports  itfelf  as 
they  do  with  fire,  air,,  the  acids,  and  the 
alkalis,  efpecially  that  it  yields  ammonia  and 
oil,  no  lefs  abundantly  than  feveral  of  thofe 
fubftances  ;  and  that  befides  the  hidrogen,  the 
carbon,  and  the  oxigen  which  it  contains,  like 
all  the  other  vegetable  rnatters,  it  contains 
a^ongil  its  elements  azote,  which  Angularly 
changes  its  properties,  and  gives  it  all  thofe  by 
which  it  approaches  to  the  animal  compounds. 

E.  Species. ' 

22.  Notwithst-AlNdjito  all  th^t  chemifts 
have  advanced  for  forty  years  paft  concerning 
the  glutinous  matter,  ,which  was  difcovered 
iMaffly.  at  that  period,  and  concerning  its  exift- 
ence.^ih  diflfifrent  vegetables,  and  in  different 
p9Xts  of  plants,  it  is  very  certain  that  it  is  only 
from  t^e  farina  of  wheat  that  it  has  been  ex- 
tra^ed  in  the  duftile,  elaftic,  exteniible,  and 
fof^t  form  which  charafterizes  it    It  feems  even 

E  e  2  in 
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in  this  refpc6k  that  this  plant,  the  general  ali- 
ment of  fo  great  a  part  of  mankind,  diflFeis  re- 
markably from  all  otlier  known  vegetables, 
as  it  is  the  only  one  that  affords  this  fingukr 
produdl. 

23.  In  order,  however,  to  follow  what  the 
moft  able  chemifts  have  announced  or  fufpeded 
concerning  the  prefence  of  the  glutinous  matter 
in  feveral  other  vegetables,  1  ihall  enumerate 
as  fpecies, 

A.  The  elaftic  gluten  of  the  farina  of 
wheat. 

B.  The  filamentous  or  flakev  gluten  of  other 
cereal  farinas,  efpecially  that  of  which  fome 
traces  are  found  in  barley'  in  rye,  and  in 
oats. 

C.  The  glutinous  matter  cf  the  green  fecula 
of  plants,  announced  by  RieJuelle  the  younger, 
but  not  exaftly  proved ;  that  of  linen. 

J).  That  which  Citizen  Joffe  afferts  he 
has  ex  traded  from  opium,  by  treating  it  with 
water  in  the  fame  manner  asi  the  dough  of 
flour. 

£.  The  portion  of'^  gluten  indicated  in  the 
fweet  or  acid  faps  by  Citizen  Deyeux. 
'  T.  Bird-lime,  prepared,  as  is  well  known 
with  the  fruits  of  the  mifletoe,  with  the  tender 
bark  of  the  elm  and  of  feveral  other  trees  ma^ 
cerated  in  water.  Though  this  fubf^uice  has 
not  yet  been  examined  with  fufficient  attention^ 
it  prefents  many  properties  analogous  to  thofe  of 
the  glutinous  fubflance» 

24.  lihaU 
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24.  I  fhall  add 'to  this  enumeration,  that 
there  is  prepared  in  pharmacy,  under  the  very 
improper  and  erroneous  name  of  pafte  of  mal- 
lows, a  fort  of  tenacious,  du6life,  elaftic,  and 
as  it  were  glutinous  matter,  with  a  folution 
of  gum  thickened  with  fugar,  and  mixed  with 
white  of  egg  well  beaten  up ;  in  fa6l,  this 
mixture  is  foluble  in  water,  though  with 
difficulty.  Finally,  I  ihall  obferve,  that  the 
particular  fpecies  of  vegetable  matter  known  by 
the  name  of  caoutchouc,  or  elaftic  gum,  has 
many  of  the  chara6lers  of  the  glutinous  matter, 
as  I  (hall  Ihow  hereafter. 


F.  Ufes. 

-  25.  It  has  been  thought,  from  the  compari- 
fon  of  the  gluten  with  the  animal  matters,  that 
this  fubftance  had  more  efpecially  the  nutritive 
and  reftorative  property,  that  it  formed  thebafe 
of  the  nouriihment  of  men  who  live  particularly 
upon  bread,  and  that  in  this  confided  tfaeadvan* 
tage  of  wheat  over  the  other  alimentary  planta. 
However,  the  gluten  alone,  when  prefented 
to  animals,  is  either  rejefted  by  them,  or  it 
very  foon  difgufts  them  ;  and  it  appears  to  be 
lieceflary  that  it  fliould  be  attenuated  by  fer- 
mentation and  coipbined  with  the  amylaceous 
matter,  in  order  properly  to  anfwer  this  impor- 
tant purpofe, 

26.  The  glutinous  matter  is  fometimes  ufed 
for  glueipg  together  fragments  of  porcelain, 

glafs. 


/-■ 
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glafs,  and  pottery :  it  was  employed  for  this 
purpofe  in  France  long  before  it  had  been  ex- 
traded  and  examined  chemically.  It  is  fepa- 
rated  in  the  laboratories  of  chemiftry  for  the  pur- 
pofe of  examining  its  properties  and  ^harafters. 
It  is  not  yet  known  either  to  what. part  of  the 
feed  it  belongs  in  wheat,  ojr  what  futt^iiom  it 
performs  in  germination^  fkiu^tificatioxi;'  or 
vegetation.  ■  >;  V 


Article  X. 

Of  the  Seventh  of  the  immediate  JMateriaU 
of  Vegetables ;  of  the  E^ctraB  or  MxtraS- 
ive  Matter. 

A.  Situation. 

1.  THOUGH  the  name  of  extraft  was  at 
firft  applied  in  pbarmacj?'  to  all  the  fubftahces 
that  were  feparated  or  extraftied  from  vegetables; 
though  this  expreffion,  which  is  purely  phar- 
macological, has  been  particularly  appropriated 
to  defignate  medicinal  produ6ts,  as  the  vege- 
table analyfis  has  long  been  exclufiviely  applied 
to  the  preparation  of  medicines,  yet  the  firft 
pharmaceutical  chemifts  of  more  or  lefs  note, 
who  have  occupied  themfelves  with  deducing 
chemical  refults  from  pharmaceutical  operati- 
ons, have  diftinguiihed  fome  principal  kinds  of 

extra^ 


^ 


VEGETABLE    EXTRACT;. 


42S 


extfafts  amongft  thofe  which  they  prepared  for 
medicinal  uffes.* 

2.  Thus  Rouelle  has  diftinguifhed  three  prin- 
cipal kinds  of  extrafts,  the  mucous,  the  fapona- 
ceous,  and  the  refinous  extrafts.  B\it  it  is  evi- 
dent from  the  expofition  of  the  charafteriftic 
properties  which  he  attributed  to  each  of  thefe 
extra6ls,  that  they  are  real  mixtures  of  feveral  of 
the  materials  of  vegetables  which  are  the  caufesof 
thefe  differences,  and  that  though  this  diftinftion 
was  of  .utility  for  difcriminatiiig  and  feparating 
the  extracts  pharmaceutically  prepared,  it  was, 
neverthelefs,  adapted  only  to  produce  a  real 
confufion  of  ideas  under  the  chemical  point  of 


view. 


3.  Independent  of  this  diftin6lion,  which  is 
.  more  luminous  for  pharmacy  than  for  chemiftry, 
we  ought^  to  conceive  that  the  extraftive  is  a 
particular  matter,  neither  mucous,  nor  fapona- 
ceous,  nor  refinous,  but  merely  mixed  with  one 
or  other  of  thefe  fubftances,  either  by  the  work 
of  Nature  herfelf,  or  by  the  proceffes  which  are 
employed  for  obtaining  it ;  that  it  may  be  fe- 
parated  from  thefe  .bodies  with  more  or  lefs 
difficulty  by  chemical  means ;  and  that  when 
thus  purified,  it  pofleffes^  properties  very  cha- 
ra6ierifl:ic,  and  very' different  from  all  the  other 
immediate  materials  of  plants.  One  of  its  moft 
marked  chara6iers  is,  that  it  is  found  united  or 
mixed  with*  feveral  different  fubftances,  and 
never  exifts  pure  in  vegetables, 

4-  The 
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4.  The  extrsidt,  coniidered  under  this  point 
bf  view,  exifts  in  many  parts  of  plants,  and 
its  feat  feenis  to  be  every  where  or  in  fomc 
refpett  indifferent:  however,  it  is  particularly 
found  in  the  green  or  brown~  coloured  fblid 
parts.  Thus  the  fibrous  roots,  the  trunks  and 
the  ftalks,^  the  barks,  the  leaves,  the  fruits 
•afford  it  in  greater  or  lefs  abundance :  and  on 
this  account  it  has  been  propofed  to  make  ex- 
tra6ls  from  all  plants,  and  from  all  their  parts,^ 
efpecially  in  a  medicinal  point  of  view;  and 
in  fadl,  with  the  intention  of  caufing  the  vir* 
tues  o  the  vegetables  to  pafs  into,  to  be  pre- 
ferved  and  ev^en  concentrated  in  this  prepara- 
tion, which  was  termed  extra6l,  only  becaufe 
it  was  confidered  as  a  kind  of  epitome  of  the 
plants  themfelves, 

B.   ExtraSlion. 

5.  As  the  extradl  is  a  matter  foluble  in 
water  when  it  is  pur^.and  without  alteratiou, 
it  exifts  naturally  diflblved  in  the  juice  or  the 
fap  of  plants,  fo  that  it  is  fufficient  to  evaporate 
thefe  liquids  with  a  gentle  heat,  and  till  they 
affume  the  folid  form,  in  order  to  reduce  them 
into  extrafls ;  in  this  ftate  they  are  fometimes 
termed  infpiffated  juices,  fuch  as  opium,  aloes, 
the  juice  of  acacia,  that  of  the  hypocyftis,  of 
floes,  the  cachou,  the  extraft  of  borage,  and  a 
numberof  other  juices  infpiffated  by  the  nature 

of 
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of  the  climate  and  the  fun,  or  by  the  arti- 
ficial heat  of  ftoves,  ovens,  &c. 

€.  Frequently  the  extraftive  matter,  infpiflated 
by  the  progrefs  of  vegetation  itfelf,  is  found  in 
plants  in  a  folid  ftate.  It  is  more  efpecially  in 
the  roots,  the  vood,  the  barks,  the  ligneous  and 
dry  leaves,  that  the  extraft  exifts  in  this  ftate. 
In  thefe  cafes,  chemifts  have  applied  cold  or 
hot  water  to  thefe  vegetable  fubftances,  and 
continued  this  application,  till  the  liquid  paiTed 
off  without  colour  or  tafte.  This  water,  when 
once  charged  with  extra6live  matter,  is  eva- 
porated by  a  gentle  heat  till  it  leaves  a  dry 
matter,  which  is  the  extra61^. 

7f  The  extracts  that  are  prepared  in  pharmacy 
receive  different  modifications  from  the  artift, 
accordingly^  as    the  different  mixtures  which 
they*  contain  are  more  or  lefs  fufceptible  of 
being  altered,  or  of  remaining  without   altera- 
tion ;  for  thefe  preparations,  made  in  order  to  be 
preferved,  ought  to  be  put  into  a  condition  not 
to  be  decompofed  fpontaneoufly.     On  this  ac- 
count, thofe  which  are  mucous  or  fermentifcible 
are  more  ftrongly  infpiffated  or  evaporated  than 
thofe  that  are  bitter  and  more  or  lefs  refmous. 
Hence  the  different  forms  and  conditions  which 
are  given  to  thefe  preparations;  fome  are  foft 
and  like  honey;  others  thick,  hard,  and  dry 
as  the  cachou,  the  juice  of  liquorice  ;  others  in 
thin,  dry,  and  brittle  fcales,  as  their  folution  has 
been  evaporated  upon  plates  by  the  heat  of  a 
ilo ve :    hence  the    expreflions    of  rob,  fapa ; 

defrutum^ 
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defrutum^  eJenttaJ  /alts  of  LegatAfe,  which  all 
have  only  relative,  and  of^ea  erron^ii^  valuesr' 
It  is  even  ufeful  here  to  remark,  that  the 
greater  number  of  the  pharmacenttcar  extrads 
are  morfe  or  lefe  altered,  burned,  or  wduced 
to  coal,  by  the  kind  of  evaporation  itfdf,  vio- 
lent and  long  continued,  which  they  are  made 
to  undergo;  and  that  thofe  which  have  been 
evaporated  flowly,  have  experienced  from  the 
atmofpherical  oxigen,.  another  kind  of  altera* 
tion  of  which  I  (hall  foon  fpeak. 

C.  Thyjical  Properties. 

8«  The  pure  extrad  h  a  folid,  lamellated,  and 
tranfparent  body,,  when  its  folution  has  been, 
evaporated  in  thin  layers,  or  granalfeted,  and 
in :  opaque  mafles  when  its  folution  has  been 
treated  in  large  qu^-ntity  by  ftrong  evapora- 
tion, of  a  brown,  more  6r  lefs  red  or  deep  co- 
our^  of  a  tafte  almoft  always  more  or  lefs  fenfi- 
bly  bitter,  or  acrid,  or  acerb,  and  always  acid. 

9.  It  is  fo  rare  for  the  extractive  matter  to  be 
infulated  in  the  common  extraOa,  that  the  pro- 
perties which  1  have  juft  indicated  in  it  are  fuf- 
ceptible  of  a  multitude  of  modifications  or  varia- 
tions which  prevent  their  charaders  being  de- 
fcribed  in  an  unequivocal  manner.  However^  in 
feeking  thofe  characters  which  have  appeared  to 
me  to  belong  in  a  fpecial  .manner  to  the  extrac- 
tive matter,  I  have  found  that  its  afTuming  the 
brown  colour,  and  its  property  of  abforbingoxi- 


VEGETABLE    £X*RA^Cl'/  *427' 

gen  which  rendersit  mfbTdtle;  weiiethofe^w 
feembd  to  befeirt^  to  it'fexciufiv^^ 
w^rds  its  tafte,  k^'t^nTiftencV;  I'ty  tt'dre  oi-  lefs'' 
confiderable  alterability  Avere  irio'cflfrcd  rn  it  in  * 
very  various  manner,  according  to'tiie'diiEFei-ent 


•■.  ;>  M  » 


ftitity  arid  naiurerof  fttfe'mattertr  that  were- 

:     -  •  •  '  •        i  ■  ♦       • ,  •  J  »     I  : .  .    •  .  . .  ?       .        .      -  - . 

-  ^ 

:i  :  ,   "Pf^ Chemke^l  FrqpeHies^ 

10;  The  Wtra(6l;^iViiot-'  In-'the'fknre  predi- 
cament ^itB'M  ttiotf '(iffHBe  'oth^f  imoiefdrater 
matefi^ls  biF  vegetabl.^s ;  h\\\  it'fias  {b  long  been 
confNoUn(3fe^'  Wi th' foitife  o^  them  ; ''  anct  mixtures, 
or  dotnbinutions  of  i'everal  of  thde  bodies  havd 
'  fb  Tong  bfeieri 'tsCk^fi  forlt,^hat  it^  chemical  pro- 
pirtife'  M^e'ttot  been 'e^^^  iiiii 

it'r'fffipbffiblfe-¥or  t^^^  them  ifSrth;  jii' 

the  fam)^  d'rdef,"or  \^th  the  feme  nrethbd  as  tli^t 
which  t'hl^e  hitheVtb  followed  f6r  the  othfer 
materials,  t  halve;.  hmV^ver,  been  the  firftt^ho 
have  eitdeaVbuf'ed'tbdiffufe  {bm'e  ^f^lit  over  this: 
partof  the  y%^ble  anailyfis,  which  has  hither- 
to b'eeri'fb'bbfdure  aiid'  fo  much^negle^ed,  *a* 
may  be'feen  in  my  Ex-imindtiort  of  the  Cm-^ 
chona  of  S f.  Domingo,  inferted  iti  the  Aimals  bf  ■ 
Chemiftry.  Since  that  time,  'Citizen  Vauquetitt* 
has  refunreif  tWs  ufefal  inquiry,  .and  batrrlerf  W 
much  ftirtheh  In  of  del;  ^to  affbi^H  ^ti  idea  lof  the^ 
manner  in  Vhich  he  has  fucfc^eded  ifi^detfertnin- 
ing  the  chemical  nature  of  the  extraft, '  J  flialt 
here  follow  him  in  the  feries  df  obfervatioris 

and 
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a^d  experiments  which  have  guided  him  in  this 
inquiry^  pointing  out  what  relations  fubilil  be* 
tween  his  labours  and  that  which  I  had  defcribed 
at  firft  in  the  work  already  mentioned. 
.  11.  It  was  by  examining  the  fap  of  trees  that 
this  chemift,  was  condu6led  to  the  knowledge 
of  the  extraftive  matter.  By  ponfidering  this 
principle  diffolved  in  the  water  of  vegetation, 
he  remarks  that  this  liquid,  which  is  colourlefi 
at  the  moment  when  it  comes  from  its  canals, 
affumes  a  more  or  left  brown  caft  by  expofurc 
to  the  air;  that  the  expreffed  juices  of  plants 
a,lfo  become  brown  or  yellow  by  the  conta6); 
of  the  air  and  the  light ;  that  during  their  eva- 
poration there  is  formed  at  their  furface  a  brown 
or.  reddifli  pellicle  which  breaks  into  6akes,  that 
fimilar  brown  flakes  prefent  tbemfelyes  in  the 
midft  of  thefe  liquids,  that  this  phenomenon 
taking  place  equally  in  the  preparation  of  phar- 
maceutical extrads,  the  flakes  in  queftion  are 
confufedly  mixed  in  them  with  the  dried  ex- 
trsL&y  and  that  when  we  diflblve  this  in  water 
there  always  reraains  a  portion  of  brown  or 
blackifh  matter,  which  docs  not  diflblve ;  that 
the  longpr\  the  ev9,poration  is  continued,  thti 
more  poipts  of  contadl  there  are  between  the  air 
^^4  the.extra^live  liquor,  and  the  more  infoluble 
Blatter  is.  formed ;  fo  that  by  continuing  the 
fucceflive  folution^  and  evaporations  of  the  ex* 
traO;,  ^,it  cann9t.:be.cloubt;ed  that  we  may  at  laft 
render  the  whole  of  this  body  flakv  and  infolur 
Die.     Xhefe  firft  fatts  intirely  agree  with  what  I 

have 
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have  faid  concerning  the  produft  of  the' decoc- 
tions of  Cinchona  of  St  Domingo,  and  of  the 
nature  of  the  extra6l  in  general,  the  princi- 
pal charadter  of  which  confifts,  according  tb 
to  me,  in  its  abforption  of  oxigen  and  the  info- 
ability  confequent  thereupon. 

12*  The  folutions  of  all  the  pharmaceutical 
extra£b  redden  the  tindure  of  turnfole.  Every 
folutfon  of  extraft  prepared  by  the  evaporation 
of  £he  juice  of  a  plant  yields,  by  fottie  drops  of 
ammonia,  a  precipitate  of  a  more  or  lefs  deep 
brown  colour,  formed  of  lime  and  the  extraftive 
part  become  infoluble.  The  concentrated  ful* 
phuric  acid  thrown  upon  an  extradl,  difengages 
from  it  a  very  penetrating  acid  vapour,  and  we 
extradl  from  it  weak  acetous  acid,  -by  diftilling 
the  mixture  of  one  part  of  extraft  with  half 
a  part  of  fulphuric  acid  diluted  with  four 
parts  of  water.  Thus  the  extracts  contain  free 
acetous  acid,  which  renders  their  tafte  four, 
which  caufes  them  to  redden  turnfole,  and 
combined  acetous  acid,  which  the  fulphuric 
acid  difengages  from  tfaem  in  much  greater 
abundance.  When  we  mix  qtiick  Jime  in  pow- 
der with  an  extraft  fteeped  in  a  little  water, 
a  pungent  vapour  of  animonia  rifes,  which 
may  be  obtained  from  it  by  diftillatidn«  If, 
after  having  diftilled  an  extraft  with  fulphuric 
acid,  in  order  to  feparate  the  acetous  acid  froin 
it,  we  treat  the  refiduum  with  •akbbol,'  which 
diffolves  the  extras,  we  find '  in  tHe  refidtttim 

:       •  i  '*     fulphate 
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fulpfatate  of  ppt-aih^  -  rfalphal^  of  lime,  tftd  iv^ 
phate  of  acamoitiia*  J  n  * 

-.  13.  It  is  evident,  from  the  fe6lt>.  thiit 
befides  the  anucilage,  the  faccharine  fubftaneCi 
.4jie  gelatin,  the  different  vegetable.  acSds,  the 
refin,  which  are  fo  frequently  mi xed  with  the  ex- 
.trti^livc-  fiiatter  in  the  pbarmaceutical  extrads, 
they'conilairtly  contain  acetous  acid,  acetites  of 
.'pot-'afh,  of  lime,  and  of  ainmomia.  It  ys  alfo 
known  that  they  frequientjly  contain  fulphate  of 
pot-afli,  muriate  of  pot-aih,  and  fulphate  of 
lime,  the  exiftcnce  and  pruporfcion^of  which  .may 
■be  determined  by  examining  tjhepi  before  treatr 
ijig  tbein  with  the  fuipbuf  iQ  acidi,  apd  cgmpar- 
ing  the  proportion  of  thefe  iajine  pfadu^swith 
that  which  th^ey  furijifli  after,  the  additioa^pf 
this  foreign  acid.  To  tbefef  rpuft  alfp  be^dd^d 
themitrate  of  potrafb?  whicJpLiis  fouixd  fo  abuQr 
dantly  and' fo  frequently  in  the  juices  o^pioata 
and  in  their  cxtraiSls.  It  is  true  that  Jthis  ap- 
pears to .  proceed  from  tlie  foil:  itfeif  ^  :Wi¥ich 
they  ar$  rootpd,       ,.  !  >pii-   -; 

.  j:14.  Tbefe^rft  fa6te.f^ll  .IpeliOiinbg-XHily.td^ 
-mattei:s  which  pu^tty ;  |Coaj9:ai^tly»jaccoi9.pai3y  the 
extcafts,  and;:  atej  not>^efpepiaUy  (Cbaraflieriftiq 
of  this  principle..  HpWever,  by  calli^^.tp  re- 
colleftion  that  thofe  whkh  I  bave.^lfi^ady  attri- 
.biitedto  it,  areits,ftfl\i^ii,iijg^kia,bww^^^  by 

the  cbntaS  of  thQi  .air,,  ^It;^  :pr^6ipij^atiftn.vau^ 
(fejwiration  from  w^tefi-jnapel^cje^:  or  4a  in- 
ifolubte  cplgru^^doflake^,  byH^  %^rption  of 
5>xig«6Pi   and  the   precipitation   of  the  juices 

which 
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have  faid  concerning  the  produ6l  of  the*  decoc- 
tions of  Cinchona  of  St.  Domingo,  and  of  the 
nkture  of  the  extra6l  in  general,  the  princi- 
pal charadter  of  which  confifts,  according  tb 
to  me,  in  its  abforption  of  oxigen  and  the  info- 
ability  confeqnent  thereupon. 

12.  The  folutions  of  all  the  pharmaceutical 
€xtra£b  redden  the  tindure  of  turnfole.  Every 
folutfon  of  extraft  prepared  by  the  evaporation 
of  £he  juice  of  a  plant  yields,  by  fotne  drops  of 
ammonia,  a  precipitate  of  a  more  or  lefs  deep 
brown  colour,  formed  of  lime  and  the  extraftive 
part  become  infoluble.  The  concentrated  ful- 
phuric  acid  thrown  upon  anextra^  difengages 
from  it  a  very  penetrating  acid  vapour,  and  we 
extradl  from  it  weak  acetous  acid,  -by  diftilling 
the  mixture  of  one  part  of  extraft  with  half 
a  part  of  fulphufic  acid  diluted  with  four 
parts  of  water.  Thus  the  extracts  contain  free 
acetous  acid,  which  renders  their  tafte  four, 
which  caufes  them  to  redden  turnfole,  and 
combined  acetous  acid,  which  the  fulphuric 
acid  difengages  from  them  in  much  greater 
abundance.  When  we  mix  quick^lime  in  'pow- 
der with  an  extraft  fteeped  in  a  little  water, 
a  pungent  vapour  of  animonia  rifest,  which 
may  be  obtained  from  it  by  diftillatidn.  If, 
after  having  diftilled  an  extraft  with  fulphuric 
acid,  in  order  to  feparate  the  acetous  acid  from 
it,  we  treat  the  refiduum  with  akbhol,  which 
diffolves  the  extract,  we  find  *iii  tHe  refldutim 

I       •  *  "     fulphate 
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the  fol^tion,  which  we  may  intirely  exhauft  rf 
extraft  by  repeating  or  urging  this  procelk 
We  may  fucceed  ftill  better  in  totally  feparat-^ 
ing  the  water  and  precipitating  the  colouring 
matter  of  the  extraft  in  a  folid  form  upon 
the  cloths,  by  foakin^/wooly  cotton,  or  thread, 
for  fome  time  in  oxigenated  muriatic  acid,  and 
afterwards  immerfihg  them  in  a  foliition  of  ex- 
tra6l :  the  oxigen  abandons  the  acid,  feizes  the 
extraft,  takes  it  away  from  the  water,  and  pre- 
cipitates it  upon  the  cloth,  which  alfo  exerts 
a  particular  attrafilion  upon  it. 

17.  All  the  extrafts,  whatever  they  may  be^ 
when  fubjeded  to  diftillation,  yield  an  acid  pro- 
dufl;  in  part  faturated  with  ammonia,  which 
contains  much  more  of  the  latter  body  than  ii 

'feparated  by  means  of  lime  or  the  alkalis. 
Thus  the  extra6l,  befides  the  portion  of  am- 
monia that  exifts  ready  formed  in  it,  contains 
alfo  the  materials  of  this  alkali,  which  unite  by 
the  a6lion  of  the  fire.  When  folutions  of  ex- 
tracts in  water  are  left  alone,  the  extradive 
is  fpontaneouily  decompofed  in  them  in  the 
courfe  of  time ;  the  liquors  become  turbid, 
depofit  abundant  mucous  flajces,  become 
covered  with  different  kinds  of  moulds,  diifufe 
various  odours,  yield  ammonia,  and  leave  at 
laft  for  fixed  prod  u6ls  of  this  putrefa6lion,  car- 
bonates of  pot-afh  and  of  lime. 

1 8.  From  a  comparifon  of  all  thefe  fads  we 
may  deduce  the  following  refults : 

a.  The 
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a.  The  pharmaceutical  extrads  are  complex 
fubfiances,.  compofed  of  very  heterogeneous 
matters,  fome  of  which  are  pretty  conftant, 
and  the  others  accidental^  dependent  frequently 
upon  the  nature  of  the  foil  in  which  the  veget- 
ables have  been  reared*  . 

b.  The  fubftances  which  conftantly  accompany 
the  extra^ive  matter  in  the  pharmaceutical  ex- 
trafts  are  free  acetous  acid,  the  acetites  of  pot- 
afli,  of  lime,  and  of  ammonia.  Thofe  which 
are  accidental  in  them  vary  in  fuch  a  manner 
according  to  a  multitude  of  diffeyent  circum- 
(lances,  that  it  is  impoffible  to  give  a  ftatement 
of  them  ;  all  the  immediate  Inaterials  of  plants 
that  are  foluble  in  water  belong  to  this  order  of 
accidental  bodies  in  the  e^trads,  and  may  be 
found  in  them  one  or  more  at  a  time  :  it  was 
according  to  thefe  that  ]^ouelle  had  made  his 
three  claffes  of  extrafts,  but  they  arc  very  in- 
complete, infufiicient,  and  inaccurate* 

c.  The  extraft,  confidered  feparately  from  all 
the  fubftances  foreign  to  its  nature,  whether 
conftant  or  accidental,  is  a  fubftance  very  dif- 
ferent from  all  the  other  immediate  materials  of 
vegetables;  it  is  charafterijzed  by  its  attrao* 
tion  for  oxigen,  the  manner  in  which  it  ab- 
forbs  it  from  the  air,  from  the  oxigenatcd 
muriatic  acid,  from  the  metallic  oxides,  by 
the  infolubility  which  it  acquires  by  combine 
ing  with  it,  by  the  brown  colour  which  it  af- 
fumes  in  proportion  as  it  unites  with  it,  by  its 
ttnion  with  alumine^  with  the  metallic  oxides, 

Vot.  VIL  F  f  and 
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and  by  its  adhefion  to  cloths  by  the  aid  of 
thefe  mordants,  by  the  reparation  of  the  water, 
efFefted  by  the  acetite  of  lime,  which  is  con- 
ftantly  mixed  with  it,  and  of  the  ammonia 
which  is  added  to  it;  a  reparation,  which  is 
owing  to  the  double  eleftive  attraftioii  of  the 
lime  for  the  extradive  matter,  with  which  it  is. 
precipitated  in  an  infoluble  ftate,  and  of  the 
ammonia  with  the  acetous  acid. 

d.  The  extraftive  matter  is  a  kind  of  oxide 
with  a  triple  radical,  or  a  compound  of  carbon, 
of  hidrogen,  of  azote,  and  of  oxigen,  which 
is  not  faturated  with  the  laft  of  thofe  princi- 
ples, but  can  abforb  much  more  than  it  con- 
tains. It  approaches  very  nearly  in  its  proper- 
ties to  the  matter  which  dyers  term  colour,  or 
colouring  mattery  from  which  it  diifers  only  in 
the  proportion  of  its  primitive  principles. 

e.  The  property  which  the  pureft  extra6b 
poflefs  of  attracting  the  humidity  of  the  atmo- 
fphere,  and  of  becoming  foft  when  expofed  to 
it,  does  not  belong  to  the  extrafls,  but  only 
to  the  acetite  of  pot-afli  which  they  contain,  . 
and  we  might  even  determine  by  their  deli- 
quefcence  the  proportion  of  this  fait  which  is 
contained  in  them.  ^There  is  reafon  to  believe, 
that  the  virtues  admitted  by  phyficians  in  the 
extrads,  are  owing  only  to  the  acetites  which 
are  conftantly  combined  with  them,  and  de- 
pend very  little  upon  the  extradive  matter,  pro- 
perly fo  called. 

19.  It 
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fp.-Itis  not,  however,  to  be  inferred  from 
all  thefe  fatfta,  that  the  nature  of  the  extra6l, 
fiipi^ofing  it  deprived  of  all  the  different  matters 
which  it  contains,,  is  perte6lly  identical  in  all 
vegetables.  Qn  the  contrary,  it  is  probable 
that  the  proportions  of  thefe  primitive  princi-^ 
pies  vary  a  little;  but  th^t  it;  is  not  to  this 
primitive  variation  of  principle  that  we  are 
to  afcribe  the  very  ftriking  difference  of  the 
virtues  which  phyficians  have  obferved  in  , 
opium,  the  exti'aft  of  cinchona,  that  of  the 
wild  cucumber,  of  belladonna,  of  hemlock^ 
of  lii'amonium,  fubftances  fo  different  from 
one  another,  but^  that  it  is  rather  to  feme 
particular  matters  added,  in  each  of  thefe 
bodies,  to  the  extractive,  properly  fo  called/ 
that  their  different  modes  of  ading  ought  to  be 
attribliited. 

E.  SpecieSm 

SOi  It  miift  appear,  from  what  has  been  ob- 
ferved in  the  preceding  numbers  (8  to  19,)  that 
thC;  number  of  the  fpecie§,  of  extrafts  may  be 
very  confiderable,  if  we  fliould  wilh  to  eftabliih 
between  them  diftindions  founded  upon  their 
individual  properties.  It  would  then  be  necef- 
fary  to  admit  as  many  of  them- as  tjiere  are 
different  plants  capable  of  furniihing  themj^ 
According  to  each  particfular ,  matter  added 
to  the  extractive,  it  would  then  be  neceffary 
iingularly  to  multiply  this  ciaffification  of  the 

F  f  2  '       extrafts; 
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extrads ;  on  the  other  hand,  if  wc  were  to  con- 
(ider  the  extradlive  matter,  property  fo  called, 
abftra£ied]y  from  all  the  fubftances  that  may  be 
added  to  it,  we  fliould  then  not  be  in  pofleffion 
of  a  fufficient  flock  of  knowledge  to  diftinguiih 
with  precftion  the  real  difference  which  fepa^ 
rates  them  the  one  from  the  other. 

21.  By  holding  a  fort  of  middle  courfe  be- 
tween the  two  limits  which  the  icience  cannot 
yet  attain,  we  may  continue  to  employ,  but 
only  for  pharmaceutical  ufes,  the  diftindlion  ad- 
mitted by  Routlle,  namely : 

A.  Mucous  infpiifated  juices  or  extradi, 
amongfl  which  are  to  be  ranked  the  rob  of  cur- 
rants, the  juice  of  lic][uorice,  the  extra^  of 
juniper. 

B.  Saponaceous  infpifTated  juices  or  extrad;s, 
to  which  are  to  be  referred  the  juice  or  the  ex- 
tra6l  of  borage,  the  juice  of  the  acacia,  that 
of  hypociflis,  of  floes,  cachou,  and  the  extract 
of  Peruvian  bark. 

C.  ExtraQo-refirious  infpiffated  juices  or  ex- 
trafts,  which  prefent  amongfl  their  moft  re- 
markable fpecies,  opium,  a  very  complicated 
juice,  containing,  with  the  extrafti ve  matter,  an 
oil  and  a  vifcid  reiin,  a  mucilage,  a  gluten,  and 
a  fait ;  aloes,  improperly  ranked  amongft  the 
^um  refins,  the  elaterium,  or  juice  of  the  wild 
cucumber ;  ai^  the  extraft  of  rhubarbs 

9A.  We  are  flill  far  too  much  in  want  of  ex- 
periments upon  the  pharmaceutical  extrafts  to 
be  able  to  clafs  even  conveniently,  though  ftilV 

with 
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With  little  accuracy,  under  one  or  other  of  thefe 
three  divifions,  the  mod  of  thofe  that  are  pre- 
pared and  employed  in  medicine ;  fuch  as  the 
extracts  of  gentian,  of  water-trefoil,  of  elecara* 
pane,  hemlock,  of  belladonna,  of  pulfatilla,  of 
chervil,  of  fumitory,  of  patience,  of  centaury,  of 
fuccory,  of  tormcntilla,  of  faffron,  I  have  here 
mentioned  only  the  principal  and  the  mod  com- 
monly emplo}'ed  of  thefe  preparations,  as  the 
difpenfatories  contain  a  number  of  others  equal- 
ly unknown  with  refped  to  their  claffification. 

B.  Ufes. 

23.  A  HUCH  greater  nfe  was  formerly  made 
of  extraAs  in  medicine:  at  prefent,  twenty 
fpecies  at  moft  are  employed  in  pharmacy,  in- 
cluding thofe  which  are  prepared  in  the  large 
way  in  commerce.  We  have  feen  that  for  the 
greater  part,  excepting  thofe  that  are  acrid, 
narcotic,  poifonous,  or  violently  aftringent  and 
febrifuge,  their  principal  virtues,  which  are 
aperient,  diffolvent,  and  purgative,  may  be  at* 
tributed  to  the  acetite  of  pot-afh  which  they 
contain. 

24.  We  may  add  to  this  medicinal  ufe,  re- 
garded hitherto  as  the  only  one  in  all  the  works 
on  chemiftry,  that  there  is  another  which  is 
much  more  frequent,  and  much  more  important 
for  fociety,  namely,  that  which  is  made  of  the 
extrafts  in  dyeing.  All  thofe  fubilances  which 
dyers  call  coloiirs  of  roots,  or  even  of  woods, 

are 
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are  nothing  elfe  bht  extrads  in  folution,  in 
which  they  dip  and  keep  immerfed  for  a  longer 
or  ihorter  fpace  of  time  during  their  ebullition, 
threads  and  fluffs  previoufly  impregnated  with 
folution  of  ajlum,  or  fome  other  mordant,  in  order 
to  precipitate  and  fix  upon  them  the  extraftive 
matter.  I  fhall  revert  to  this  fubje6l  ia  pne  of 
the  fubfei^uent  artiples.. 


Article  XI. 

Of  the  Eighth  of  the  immediate  Materials  of 
Vegetables  ;  of  the  Fixed  Oi(s. 

A.  Situatio7u 

1.  OIL,  or  the  oily  fubfiance,  in  general,  is 
one  of  the  immediate  materials  of  vegetables, 
the  leafl  foluble  in  water,  and  is  eminently 
diflinguifhed  from  all  others  by  its  combuftible 
property^  and  by  the  bright  flame  which  it  emits 
during  its  combuftion.  It,  is  long  fince  it  was 
firft  remarked  that  the  oil  formed  by  vegetables 
is  one  of  the  produAs  of  vegetation,  ths^t  there 
is  no  mineral  oil,  properly  fo  called,  and  that 
what  }s  fometimes  found  amongfl  the  foffils  ori- 
ginates from  plants,  and  cannot  be  compofed 
in  the  bowels  of  the  earth. 

2.  The  fpecial  and  diftjnftive  character  of 
fixed  oil  is,  that  it  is  not  raifed  eafily,  and  with- 
out alteration  into  vapour  by  the  action  of  fire; 
and  it  is  oppofed  by  this  charadier  to  volatile 

oiL 
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oil.  It  Mras  formerly  termed  fat  oil,  t>leum  un- 
:guinofu7ny  or  mild  oil,  as  it  enjoys  both  thefe 
properties  ;  and  expreffed  oil,  becaufe-  it  is  con^ 
iiantly  obtained  by  expreffion. 
,  3.  Amongft  the  properties  by  which- it  is 
xiiftinguiihed,  1  efpecially  remaik  that  of  being 
-contained  only  in  a  fingle  part  of  the  vege- 
tables ;  namely,  in  their  feeds*  It  would  be  in 
vain  to  look  for  it  in  other  organs  ;  it  is  never 
found  either  in  the  roots,  the  ftalks,  the  barks, 
the  leaves,  or  the  flowers.  Sometimes,  though 
rarely,  it  is  (ituated  in  the  parenchyma,  or  the 
pulp  of  certain  fruits ;  moreaver,  amongft  the 
numerous' oleiferous  plants  of  our  climates  only 
the  olive  can  be  mentioned,  as  containing  it  in 
its  foft  exlernal  fkin,  and  on  the  outfide  of  its 
kerneU  Generally  it  exifts  only  in  the  coty- 
ledons, and  it  is  even  found  only  in  thofe  that 
have  two  cotyledons.  I  know  no  example  of  a 
xnonocotyledonal  plant  with  an  oily  feed. 

4*  All  the  dicotyledonal  feeds  that  contain 
oil,  are  at  the  fame  time  charged  with  muci- 
lage and  fecula,  and  they  have  all  a  charafter 
bj''  which' they  may  be  diftinguifhed ;  namely, 
that  of  forming  \.  ith  water  in  which  they  are 
triturated,  a  white  liquor  which  is  termed  emul- 
fion,  milk  of  almonds;  on  which  account  they 
are  termed  emulfive  feeds.  They  manifeftty 
owe  this  property  to  the  oil  which  they  contain 
between  the  particles  of  their  parenchyma. 
The  water,  by  diffolving  the  mucilage,  and.dif- 
perfing  in  fome  nveafure  between  its  own  par- 

3  ^  tides. 
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ticles,  thofe  of  the  {larch,  retains  in  fufpenfioQ 
fmall  drops  of  oil,  which  defiroy.its  tranfpa* 
rency,  and  give  it  a  milky  opacity  and  white* 
liefs.  Accordingly,  when  this  milk  of  almonds 
15  kept  for  a  long  time  in  contaiS;  with  the  air, 
a  portion  of  the  oil  Separates  at  its  furface  ia 
the  form  of  a  grey  iih  or  fen>i^tranfparent  cream ; 
this  l8.yer  feparated  at  the  furface,  forms,  even 
at  the  endbf  fome  days,  real  oily  drops.  Dur^ 
ing  this  feparation  a  portion  of  the  fecula  is  de^ 
pofited  in  a  white  powder,  and  the  liquor  be** 
comes  clear  in  proportion  as  this  double  fepara<» 
tion  of  the  two  fubftances,  that  were  diiTctni* 
nated  in  it,  is  effe6led  by  repofe,  The  acids 
bring  about  this  kind  of  decompofition  in  4 
much  morefpeedy  and  powerful  manner. 

5.  This  exclufive  prefence  of  the  fixed  oil  in 
the  interior  of  the  dicptyledonal  feeds,  is  afa^ 
that  has  not  yet  fufficiently  engaged  the  atten^i 
tion  of  chemifts.  It  may,  however,  throw 
fome  light  upon  feveral  parts  of  vegetable 
phyfics,  as  it  manifeftly  depends  upon  the 
ftru6lure,  the  intimate  nature,  and  the  fun6iions 
of  the  feeds.  I  ihall  content  myfelf  with  oh- 
ferving  here,  in  a  general  manner,  that  the 
fixed  oil,  ,which  is  mild  and  nutritious,  aceom-r 
panies  the  embryo  in  the  feed  like  the  chick  iq 
the  egg ;  that  it  is  fituated  in  a  particular  place  ia 
thefe  feeds,  like  the  oil  of  the  egg  in  the  yolk; 
that  it  gives  to  the  ipafs  of  cotyledons  the  pro*? 
perty  of  forming  with  water  a  kind  of  vegeta- 
blem  ilk|  like  that  the  egg  gives  to  the  yolk, 

the 
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tlic  property  of  forming  with  water  what  is 
termed  pretty  accurately  lait  de  poule ;  finallyt 
that  it  contributes,  in  the  period  of  germina- 
tion, to  the  firft  nouriihment  of  the  plant,  as  the 
yolkferves  for  the  nutrition  of  the  chick  during 
incubation,  and  previous  to  its  leaving  the  egg, 
and  that  it  feems  to  chara£terize  the  dicoty« 
iedonal  plants  in  oppoiition  to  the  monocoly^ 
tedonal,  in  the  fame  manner  as  "the  oviparous 
animals,  whofe  young  enjoy  only  this  kind  of 
la6lation  in  the  eggj  are  oppofed  to  the  vivipar- 
ous, which  receive  mrilk  from  the  mother  after 
they  have  left  the  uterus. 

J3.  ExtraSion* 

6.  FixEB  oil  being  contained  ready  formed 
in  the  parenchyma  of  the  feeds,  or  of  forac 
fruits,  nothing  more  is  required  than  to  prefs 
this  parenchyma  more  or  left  forcibly,  in  order 
to  make  it  run  out,  and  to  obtain  it  feparate. 
But  the  manner  itfelf  in  which  it  is  contained  or 
inclofed  in  the .  parenchyma,  its  abundance 
compared  with  that  of  the  other  fubftances  that 
are  mixed  with  it,  or  with  which  its  particles 
^re  furrounded,  its  more  or  lefs  liquid  ftate, 
»nd  !ats  greater  or  lefs  difpofition  to  run,  are 
many  circumflances  that  muft  influence  the  art 
of  extradiing  it,  and  determine  modifications 
in  the  practice  of  this  art, 

7.  Frequently  nothing  more  is  neceffary  than 
to  bruife  the  feeds,  reduce  them  to  a  kind  of 
pulp  or  cake,  afterwards  tp  fubjed  this  pafte, 

inclofed 
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iticlofed  in  facks  of  hair,  or  cloth,  to  the  a^ioii 
of  the  prefs,  in  order  to  caufe  the  oil  to  run  out 
in  fuch  a  manner  that  it  can  eafily  be  coUefted^ 
This  is  the  operation  pradifed  in  the  phar- 
Tnaceutical  laboratories,  in  order  to  obtain 
the  oil  of  almonds,  and  the  oil  of  linfeed; 
they  are  then^  termed  cold-drawn  oils,  and  a 
limilar  or  equally  fimple  procefs  is  followed 
for  extrading  the  oil  of  hazelnuts,  of  walnuts, 
•of  hemp- feed,  of  colza,  of  rape  feed,  even  the 
oil  of  olive,  the  oil  of  beech-maft,  the  oil  of 
poppy  feed,  and  a  great  number  of  others  ana*- 
logous  to  thefe  in  their  nature  and  their  ufes. 

8,  But  it  is  obferved  that  moft  of  the  feeds 
yeild  by  this  prpcefs  only  a  fmall  quantity  of  oil, 
and  that  though  it  is  very  pure,  and  very  mild, 
fuch  as  is  requifite  for  medicinal  ufes,  it  is  too 
dear  on  account  of  its  fcarcity  for  moft  of  the 
purpofes  of  life,  or  the  arts  for  which  it  is  def- 
tined.,  We  even  meet  with  fome  feeds,  which, 
containing  together  with  the  oil,  a  more  or  lefs 
qonfiderable  quantity  of  gummy  mucilage, 
,  or  of  light  and  highly  divided  fecula,  yield 
hardly  any  oil  by  the  mere  preffure  of  their  pafte 
in  the  cold,  or  elfe  yield  it  only  with  extreme 
difficulty.  Thofe  even  from  which  all  the  mild 
^,nd  fixed  oil  which  they  are  capable  of  afford- 
ing, has  been  extrafted  by  the  firft  procefs,  ftill 
retain  a  portion  in  fufficient  quantity  for  it  to 
be  poffible  to  obtain  much  from  them  by  a 
fecond  manipulation. 

9'  In 
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9.  In  the  cafe  which  I  have  juft  indicated,  a 
more  or  lefs  violent  hpat  is  employed,  accord- 
ing to  the  fubftances  which  we  have  to  treat,* 
acconling  to  the  more  or  lefs  condenfed  nature 
of  the  oil-which  they  contain,  of  the  fecula,  or 
pf  the  mucilage,  of  the  receptacle,  from  which 
they  muQ:  be  extrafted,  according  to  the  more 
qr  lefs  important  ufes  to^  which  they  are  def- 
tined.  Sometimes  wc content  ourfelves with heat- 
ing.plates  of  block  tin,  which  are  applied  imme- 
diately to  the  pafte  of  the  feeds,   and  which 
comprefs  them   by    the  approximation  of  the 
peiccs  of  the  prefs,    in  order  to    give    more 
fluidity  to  the  oil,  as  is  done  with  the  fweet 
5^1monds;  at  other  times  the  pafte  itfelf  is  ex- 
pofed  to  the  vapour  of  boiling  water,  in  order 
to  penetrate  it  \yith  a  gentle  heat,  which  fa- 
yo^rs  the  feparation  and  the  efcape  of  the  oily 
juice*     For  the  lefs  important  oils,  the  feed^ 
are  more  or  lefs  ftrongly  roafted,   in  order  to 
thicken  or,  dry-  their  mucilage  and  fecula,  to 
bring  the    oily   molecules    to    their    furface, 
and  to  begin  to   caufe  the:  drops  to  exfude 
outwards.     Thi^.  laft  procefs  is  particularly  em- 
ployed for  the  veyy  raucous  and   very  vifcid 
feeds,  Avhich  at  the  fame  time  contain  a  large 
quantity  of  water.     The  oils  that  are  extrafted 
by  this  manipulation,  which,  i^  employed  for 
linfeed,  and.  hemp^feed,  are  lefs  purej  lefs  mild, 
aAd  lefs  fine  than  the  firft ;  they  are  alfo  more 
coloured,;  but  they  are  at  the  fame  time  more 
abundant  and  more  eafily  preferved.     When 

the 
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the  feeds  have  been  too  much  roafied,  the  oil  ii 
reddifh  and  has  a  more  or  Ids  ftnmg  empyreii* 
matic  tafte, 

10.  The  fixed  oil  that  is  obtained  by  th* 
proc^ffes  that  have  been  indicated,  is  always 
mixed,  and  even  combined  with  fome  foreign 
fubftances,  and  efpecially  with  mucilage,  amy-*- 
laceous  fecula,  and  colouring  matter.  Fre- 
quently thefe  three  bodies,  and  efpeciafly  the 
two  latter  are  fpont^neoufly  depofited  from  the 
oily  liquid,  when  it  is  kept  at  reft  for  fomc 
time ;  we  fee  mucous  flakes,  coloured  fibrils,  or 
flight  feculent  powders  gradually  precipitated 
to  the  bottom  of  thefe  oils;  thefe,  which  at  firft 
were  opaque  or  turbid,  at  the  moment  when 
the  aftion  of  the  prefs  expelled  them  from  the 
pafte  of  the  feeds,  become  clear,  and  more  or 
left  tranfparent  and  pure  when  left  ta  them* 
felves.  The  grofs  portion  of  the  parenchyma, 
which  has  been  carried  along  with  the  firft 
portions  of  expreffed  oil,  is  fcparated  and 
precipitated  firft,  afterwards  the  green  and 
coloured  fecula,  then  the  amylaceous  fecula; 
and  the  gummy  mucilage  is  depofited  the 
laft,  but  frequently  there  even  remains  a  por* 
tion  in  real  folution  or  combination  with  the 
oily  juice :  it  is  this  portion  which  forms  what 
Scheele  has  termed  the  fweet  principle  of  the 
oils,  of  which  I  fliall  fpeak  hereafter.  It  ii 
this  that  gives  to  the  oil,  when  burned,  the 
thick  flakes  which  render  it  turbid,  and-  inorc 
or  lefs  diminifli  its  conibuftib^lity,  SQ5(!etime« 
t  a  por- 
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a  porticm  of  ^  green  fecula,  as  we  fee  in  the 
oil  oFpliveSy  remains  in  folution  in  this  body, 
and  communicates  to  it  the  colour  and  the  tafle 
of  the  fruit. 

11.  We  fee  from  what  has  been  faid  that  merd 
rq>oie  is  not  always  fufficient  for  purifying  tha 
oils ;  filtration  through  fie^^^es  or  linen,  with 
more  or  lefs  wide  interflices  for  feparating  the 
groflerpart,  is  likewifeonly  a  jnechanical  means, 
which  takes  away  merely  the  foreign  matters 
which  are  interpofed :  the  efFeft  of  time  feparates 
indeed,  efpecially  with  certain  oils,  a  portion  of 
the  mucilage  or  of  the  light  fecula  which  are 
diflblved  in  them ;  but  there  is  another  part, 
and  fome  oils  contain  a  large  quantity  of  it, 
which  remains  really  diflolved  in  them,  and 
is  never  feparated  from  them  by  reft,  at  leaft 
tinlefs  the  oil  itfelf  undergoes  an  alteration, . 
and  communicates  to  thefe  bodies  properties 
which  oppofe  the  combinatipn  of  advantages  ' 
which  we  expeftfrom  them.  It  is  efpecially  in 
order  to  render  them  more  pure  and  more  eafily 
as  well  as  more  completely  combuftible  that  we , 
endeavour,  by  different  proceffes,  to  free  them 
from  the  fordgn  fubftances  that  are  combined 
with  them.  Chemiftry  has  not  yet  exaftly 
determined  the  different  ftates  of  lamp-oils,  and  " 
the  real  caufes  of  their  bad  qualities.  The  pro* 
ceifes  alfo  that  are  employed  in  fome^anu- 
fadories  or  work-fhops  for  purifying  thefe  oils 
are  a  kind  of  empirical  practices,  or  methods 
which  Science  has  not  yet  examined.  « 

%  12.  Thefe 
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1 2.  Thefe  proceffes  of  the  arts  or  of  the  vork-^ 
iliops  in  which  oil  is  employed  are  very  much  di* 
verlified,  and  frequently  conftitutc  a  kind  otfe-' 
cret.  It  appears  that  in  fome,  after  having  fuffer- 
ed  the  oils  to  reft,  and  filtrated  them,  they  beat 
them  up  with  water;  in  others  they  heat  them 
getitly  for  a  longer  or  (horter  fpace  of  time* 
There  are  fome  in  which  the  oils  are  treated 
by  acids  diluted  with  water;  and  this  proccfs 
muft  in  fa6l  feparate  the  mucilage  from  them* 
There  are  others  in  which  they  are  treated  by 
lime  or  the  alkalis^;  which  appear  to  abforb  an 
acid  holding  mucilage  in  foiution,  alid  to  favour 
the  precipitation  of  this  mucilage.  It  is*  alfo 
afferted  that  in  fome  work-fliops  they  ufe  alum, 
whilft  in  others  they  employ  chalk,  gypfura^ 
argil,  or  aflies  for  effeding  the  purification  of 
the  oils.  It  is  evident  that  if  each  of  thefe 
means  fucceeds,  it  is  to  be  concluded,  that  the 
matters  which  render  the  oils  impure  muft  vary 
according  to  the  fpecies ;  but  it  is  of  much 
greater  importance  to  be  obferved  that  an  ac- 
curate chemical  examination  of  thefe  liquids 
will  alone  enable  us  to  throw  upon  this  fubjeS 
the  light  which  the  fcience  is  capable  of 
diffufing  over  it,  and  that  after  fuch  an  exa- 
mination this  art  fo  ufeful  to  fociety  will  no 
longer  be  involved  in  obfcurity. 
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C.  Phyfical  Properties. 

13.  Fixed  oil  is  generally  a  liquid'  ratlier 
thick  or  vifcid,  forming  ftreaks  that  adhere 
to  glafs,  of  a  mild  or  infipid  tafte,  fometimes 
a  little  acerb,  or  analogous  to  that  of  the  plant 
frgm  which  it  proceeds ;  without  any  peculiar 
finell,  but  frequently  lalfo  impregnated  with 
that  of  the  feed  from  which  it  has  been  ex- 
trafted. 

14.  Fixed  oil  is  never  entirely  void  of  colour; 
frequently  it  has  a  greenifh  or  yellowifli  hue : 
that  which  is  green  whgi  recent,  lofes  this  caft 
in  the  courfe  of  time,  and  affumes  a  yellow  fhade, 
which  at  length  becomes  deeper  and  inclines 
towards  the  orange  or  the  red.  In  general  it  is 
lighter  than  water,  fwima  upon  its  furface ;  and 
its  fpecific  gravity,  taking  that  of  water  at  1 0000, 
varies  between  9403  for  linfeed  oil,  and  9153 
for  olive  oil. 

15.  This  body,  when  expofed  to  the  cold, 
congeals  and  even  cryftaltizes,  or  alfumeis  a 
folid  and  granulated  form  by  cooling;  but  this 
property  varies  in  it  in  a  Angular  manner  ac- 
cording to  the  fpecies :  there  are  fome  that  be- 
come fixed  at  five  or  fix  degrees  above  0,.  and 
others,  on  the  contrary,  are  not  congealed; 
unlefs  at  10  or  12  degrees  below  0;  there 
are  even  fome  that  never  become  folid  by  the 
efteft  of  cold.     It  is  generally  obferved  that 

•thofe  which  become  fixed  the  mod    fpeedily^ 
like  the  oil  of  olives,  are  the  leaft  alterable,  the 

leaf 
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leaft  fubje6l  to  change,  and  that,  on  the  coll* 
trary,  thofe  which  are  Very  difficult  to  be  con* 
gealed,  are  the  moft  fubjeft  to  fpoil,  to  become 
rancid,  &C4 


B.  Chemical  Prcperttes^ 

16.  FixEl)  oil,  expofed  to  the  fire,  is  not 
volatilized  unlefs  when  it  is  boiling,  and  hence 
it  derives  its  name;  but  in  this  volatilization 
it  is  altered,  lofes  fome  of  its  principles,  teudi 
to  be  decompofed ;  the  carbon  is  partly  infii- 
lated  in  proportion  as  the  oil  is  heated ;  the 
volatilized  portion  is  more  hidrogenated  and 
lighter;  water  is  formed,  and  an  acid  ana* 
logons  to  that  of  the  fats,  which  is  termed 
febacic.  There  remains  in  the  retort  black  and 
coaly  traces;  and  carbonated  hidrogen  gas  is  dif* 
engaged.  Such  is  the  colledidn  of  the  pheno- 
mena which  take  place  in  the  diilillation  of  Xht 
oils,  which  the  ancient  chemifis  performed  in  or* 
der  to  obtain  what  they  termed  the  oil  of  Phik>« 
fophers.  The  volume  of  the  air  contained  in  the 
'apparatufes  cpntribnted  alfo  to  its  produ£iion  in 
a  more  or  lefs'  efficacious  manner,  becaufe  there 
is  more  water  formed,  and  carbon  infulated|.  as 
the  capacity  of  the  difiilling  veffels  is  larger ; 
&  that  b}'  repeating  the  diilillation  of  the  fame 
oil  a  great  number  of  times  in  new  apparatufes, 
we  at  lafi;  confiantly  reduce  it  almoft  entirely 
into  water,  carbonic  acid,  carbonated  hidrpgea 
gas,  And  cdaL 

17.  The 
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17.  Th6  phenomena  of  the  (iombuftioil  of 
oils,  when  heated  in  contaft  with  the  air,  are 
the  fame  as  the  preceding,  except  that  its  de- 
(K)mpofition  is  more  rapid  and  more  complete. 
It  is'well  known  that  they  cannot  be  burned 
unlefs  when  violently  heated,  that  the  nfe  of 
the  wick  employed  in  lamps  is  to  raife  the  oil  in 
vapour  by  fucceflive  portions ;  that  in  the  in- 
genious lamp  of  Argand  and  Lange,  by  dif- 
pofing  the  wick  in  a  circular  foriti,  and  fur- 
rounding  it  with  a  double  current  of  air,  by 
increafing  the  aftivity  of  this  by  the  addition, 
of  a  tranfparent  tube  of  glafs  round  the  wick, 
and  efpecially  by  giving  this  tube  a  contraftion 
at  the  very  place  where  the  extremity  of  the  wick 
tifually  exhales  fmoke,  the  combuftion  of  the 
oil  is  rendered  much  more  Complete  and  I'apid, 
the  flame  more  brilliant,  the  fmoke  and  fmell 
annihilated,  as  both  are  intirely  deftroyed,  and 
that  the  produft  of  this  complete  combuftion  is 
only  water  and  carbonic  acid.  100  parts  of 
t)il  ought  tq  yield  1 30  parts  of  water,  as  they 
contain,  according  to  Lavoifier,  21  parts  of 
hidrogen,  and  203  of  carbonic  acid,  fince  they 
contain  according  to  the  fame  author  79  parts 
of  carbon ;  now  the  fum  of  thefe  two  produ6b 
being  333,  233  parts  of  oxigen  muft  be  added 
to  100  parts  of  oil  in  order  to  make  it  burn« 
This  refult,  which  certainly  is  not  very  accurate, 
but  which  approaches  to  the  truth  as  near  as 
can  "be,  in  a  firft  experiment,  fuppofes  indeed 
that  there  is  no  6xigen  in  a  fixed  oil,  that  it  is 
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compofed  only  of  carbon  and  hidrogen,  and 
it  is  probable  that  it  includes  fome  error  in  this 
point  of  view;  but  it  is  certain  and  well  af- 
certained  that  oil  is  reduced  only  into  water 
-  and  carbonic  acid  by-  combuftion,  and  that  it 
affords  more  water  and  like  wife  more  carbonic 
acid  than  its *own  weight. 

18.  Avery  different  effect  takes  place  with 
the  fixed  oil .  when  expofed  to  the  air  with- 
out heating  it,  as  to  inflame  it ;  it  gradually 
thickens,  becon)es  concrete,  opake,  white,  gra- 
nulated and  fimilar  to  tallow.  This  change 
takes  place  "very  quickly,  and,  requires  only 
fome  days,  if  we  greatly  extend  the  oil  upon 
the  furface  of  water,  as  Citizen  Berthollet 
has  difcovered.  This  effeft  is  owing  to  the 
oxigen  which  they  flowly  abforb ;  they  be- 
come'a  kind  of  wax;  they  even  experience 
this  alteration  in  the  living  vegetables,  by  a 
difpofition  which  I  (liall  defcribe  in  the  next 
article.  Some  fixed  oils  become  dry,  and 
thefe  are  termed  drying  oils.  Some  undergo 
the  cerification  or  febification  very  quickly; 
othei^,  on  the  contrary,  very  flowly ;  fome 
as  they  thicken  affume  a  febacic  charader 
which  manifefts  itfelf  in  their  tafte  and  fmcU; 
they  arc  then  rancid,  redden  the  blue  vegetable 
colours,  and  are  unfit  to  be  ufed  as  food  or 
condiment:  there  is  alfo  formed  at  the  fame 
time  a  fmall  quantity  of  water  which  appears 
in  fmall  drops  at  the  furface,  or  evaporates  into 
the  air.     There  take  phace,  therefore,  in  this 

flow 
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flaw  aftion  of  the  air  three  very  diftinft  efFeds 
upon  the  fixed  oils.     The  firft  is  a  fimple  ab- 
forption  of    tlie    atmofpheric    oxigen,    which 
thickens  them  and  tends  to  convert  them  into 
wax ;  the  fecond  is  a  difeugagement  of  their 
hidrogen,   which  burns  at  their  furface,  forms 
water,  and  dries  them  themfelves  without  cerify- 
ing  them  ;  the  third  is  the  production  of  the 
febacic  acid  which  depends  upon  a  new  union, 
and  in  a  determinate  proportion,  of  hidrogen, 
of  carbon  and  of  oxigen  :  this  conftitutes  ranci- 
dity.    Every  fpecies  of  fixed  oil  experiences 
in   a  different  manner   one  or  other   of  thefe 
effecls,   fometimes  infuiated,    fomctimes   com-  - 
bined ;  fo  that  fome  are  cerifiable,  others  dry-, 
ing,  and  the  third  rancefcent.     There  aie  fome 
that  do  not  undergo  any   of  thefe  alterations 
without  much  difficulty.     Thefe  diifercnt  mo- 
dificatious  in  the  alterability  of  the  oils  depend 
upon  their  primitive  combination,  or  the  propor- 
tion of  their  elementary  conftitution,  and  it  will 
be  eafy  to  afcertain  their  difference  and  their 
caufe,   when  an  analyfis  ihall  have  been   infti- 
tuted  of  the  principal  fpecies  that  belong  to  ^ 
one  OP  the  other  of  thefe  genera;  for  it  ihall  be 
fliown  hereafter  that  in  order  to  diftinguifli  the 
fpecies  it  is  neceffary  to  divide  them  according 
to  thefe  properties. 

19.  The  fimple  combuftible  bodies  unite 
more  or  Icfs  eafilv  with  fixed  oil;  hidro2*en  in 
the  fl:ate  of  gas  docs  not  unite  with  it  unlefs 
with  difficulty. 

^G  g  2  Carbon 
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Carbon  in  the  ftate  of  coal,  through  which 
oil  is  filtrated,  contributes  to  purify  or  whiten 
it,  without  fenfibly  uniting  with  it. 

Phofphofus  unites  with  the  oils  by  the  aid  of 
heat ;  it  fufes  and  diifolves  in  them  in  a  final! 
proportion,  communicating  to  them  the  lumin- 
ous property  when  they  are  rubbed  in  the  air; 
and  it  is  this  folution  which  is  employed  for 
rendering  any  furfaces  luminous  and  phofphoric 
in  the  dark.  When  we  diffolve  in  heat  all 
the  phofphorus  which  the  oil  is  capable  of  dif- 
folving,.  by  letting  it  cool,  a  part  of  the  phof- 
phorus is  depofited  by  the  refrigeration,  and 
cryftallizes  in  tranfparent  octahedrons.  By 
diftilling  the  phofphorated  oil,  we  obtain  phof- 
phorated  hidrogen  gas. 

Sulphur  combines  eafily  with  fixed  oil  by 
jneans  of  heat ;  whence  refults  a  reddifh  Iblution 
which  has  formerly  been  termed  Ruby  of  Sul- 
phur,  on  account  of  its  colour.  This  folution 
depofits  cryftallized  fulphur  by  refrigeration; 
it  is  even  the  only  procefs  by  which  Pelletier 
has  obtained  the  fulphur  cryftallized  in  oflahe- 
drons.  When  the  refrigeration  is  too  rapid, 
yellow  fulphur  is  precipitated  in  needles.  If  we 
diftil  this  fulphuratecl  oil,  which  has  a  fetid 
fmell,  a  large  quantity  of  fulphurated  hidro- 
gen gas  is  obtained,  without  the  fulphur  fub- 
liming  in  its  concrete  and  infdlated  ftate. 

Some  oils  exert  an  aftion  upon  the  metals 
that  are  the  moft  eafily  oxidated ;  they  accele- 
rate their  oxidation,  and  favour  the  abforption 

of 
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qf  the  atmofpheric  oxigen  ;  but  this  effeft  is  in 
general  feebl^  and  flow.  The  metallic  oxides 
have  a  much  more  marked  a6lion  upon  the  ve- 
getable combuftibles  ;  by  the  aid  of  heat,  they 
yield  a  portion  of  their  oxigen  to  the  oils, 
nirhich  then  become  thickened,  and  form  in  ge- 
neral the  fubftances  known  by  the  name  of 
plajiers.  In  th}s  ftate  they  form  kinds  of  foaps 
frequently  infoluble,  fometimes  more  or  lefs 
foluble.  If  we  augment  this  action  by  that  of 
heat,  we  intirely  decompofe  the  metallic  oxide; 
it  paffes  again  into  the  ftate  of  metal,  and 
the  oil  is  then  intirely  deftroyed  into  water, 
and  carbonic  acid.  It  is  this  which  caufes 
plafters  to  affume  a  coppery*  red  colour,  and 
moftof  the  ointments,  or  plafters,  that  have 
been  too  long  boiled,  acquire  a  brown  or  black* 
i(h  colour,  by  the  reducSlipn  of  the  oxide  of  lead, 

20.,  Water  has  no  fenfible  aftion  upon  the 
fixed  oils ;  they  remain  upon  the  fuiface  of 
this  liquid.  When  agitated  with  it,  they  firft 
whiten  it  and  interpofe  themfelves  between 
its  particles;  but  they  feparate  agvain  from  it 
by  repofe.  Water,  however,  takes  from  them 
a  certain  proportion  of  mucilage,  and  favours 
the  feparation  of  the  colouring  fecula,,  which^ 
troubles  their  tranfparency ;  this  is  a  means  ufed 
in  work-fliops  for  purifying  them  and  render- 
ing them  more  combuftible. 

21.  The  acicUave  capable  of  decompofing  thi& 
fixed  oils,  but  with  particular  phenomena,  ac- 
cording to  the  iiature  and  the  concentration  of 

thefe 
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thefc  acids,  as  well  as  their  quantity  and  differ- 
ent temperature.  In  general,  the  concentrated 
fulphuric  acid  renders  thefe  oils  hrown,  thick, 
and  reduces  them  to  coal.  This  a6iion  has 
formerly  heen  compared  to  the  formation  of  a 
refm,  or  of  a  bitumen ;  but  it  is  really  neither 
the  one  or  the  other  ;  it  is  a  commencement  of 
decompofition.  in  which  water  is  formed ;  car- 
bon is  feparated  and  precipitated,  and  even  an 
acid  is  produced.  The  cold  nitric  acid  thickens 
and  flightly  oxidaH:es  them;  if  it  be  mixed  with 
nitrous  gas,  it  afls  with  much  greater  aftivity; 
it  excites  a  confiderable  ebullition  and  effer- 
vefcence,  and^a  large  quantity  of  nitrous  gas 
is  difengaged.  When  we  throw  upon  oils  a 
mixture  of  concentrated  nitrous  and  fulphuric 
acids,  they  immediately  inflame,  and  leave  a 
coal  more  or  lefs  inflated  and  voluminous.  By 
employing  nitric  acid  with  caution,  we  may 
effect  the  exaft  analvfis  of  an  oil;  we  convert 
it  into  oxalic  acid.  The  ordinary  muriatic  acid 
produces  very  little  eifeft  upon  fixed  oil ;  the 
oxigenated  muriatic  acid  thickens  and  whitens 
it  like  tallow  or  wax. 

22.  All  the  alkalis  exert  a  more  or  lefs  re- 
markable af^ion  upon  the  fixed  oils  ;  they  all 
render  it  foluble,  and  reduce  it  to  the  fapon- 
aceous  ftatc  ;  the  name  offoap  is  even  applied  in 
a  particular  tnanner  to  this  combination  of  a 
fixed  oil  with  an  alkali.  The  medicinal  foap  is 
made  by  triturating  in  a  mortar  of  glafs  or 
marble,  one  part  of  cauftic  ley  of  pot-afli, 
weighing  at  leaft  one  half  more  than   water, 

with 
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with  two  p^rts  of  oil  of  fweet  almonds.     Tritu- 
ration in  the  cold  is  fufficicnt  to  efFe6l   this 
combination.    With  oils  of  inferior  quality,  and 
a  cauftic  ley  of  foda,  a  little  concentrated  and 
well    mixed,    the    common    foap   is  prepared,  \ 
which,  becomes  folid   in   the  courfe   of  time. 
Moft  commonly  this  combination  is  promoted 
l)y  heat,    in   order    to    concentrate   the. ley; 
the    liquid  portion    is    afterwards  feparated; 
when  ley  of  pot-afti  is  ufed  only  a  foft  foap 
js  obtained.     That   which    is    termed   marble 
foap^  is  made   with   crude    foda,  fulphate    of 
copper,    cinnabar,   &c.        The   moft  ordinary 
forts,  which., are  termed  green  or  black  foap^, 
are.  manufaftured    with    the    marc  of  oil   of 
olive,  of  nuts,    of  rape-feed,  and   the  cauftic 
alkalis  treated  by  ebullition.     The  reader  may 
confult,  for  the  economical  pra6liceof  this  art, 
the   inftruclion  publiflied  by  Citizens  Darcet 
and  Pelletier. 

23.  Soap,  properly  fo  called,  or  the  combi- 
nation of  a  fixed  oil,  with  cauftic  foda,  is  a 
white,  folid,  acrid  and  alkaline  fubftance^  very 
fufible  in  the  fire,  abforbing  a  very  large  quan-» 
tity  of  water,  which  greatly  increafes  its  vo- 
lume ;  lofing  this  volume  and  becoming  very 
light  by  expofure  to  dry  air,  or  by  a  gentle  fire, 
from  which  the  alkali  gradually  feparates  in  the 
form  of  cryftallized  carbonate  of  foda  by  long 
expofure  to  the  air ;  decompofable  by  fire,  and 
'  yielding  its  oil,  part  liquid  a^id  part  folid,  by 
diftillation  ;  very  foluble  in  water,  with  which 
it  unites   in  all  proportions ;    forming  either 

'        3  ^  thick 
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a  thick  liquid  filled  with  white,  and  as  it  were 
filky  filaments,  when  this  folution  is  ftrong 
and  concentrated,  or  an  almoft  tranfparent 
liquid,  when  the  water  contains  but  little  of  itj 
giving  to  this  liquid,  befides  a  foFt,  and  as  it 
were  greafy  feel,  an  acrid  urinous  ta{le»  a  milky 
femi-tranfparency,  the  property  of  forming 
much  lather,  and  affordipg  a  kind  of  foam, 
which  eafily  retains  the  air,  and  the  gafes 
under  thin  and  tenaciohs  tegument,  as  is  ex^ 
empHfied  in  the  fimple  art  of  making  what  arq. 
called  foap  bubbles ;  decqmpofable  by  the  acids, 
which  feparate  from  it  the  oil,  thick  and  more 
or  lefs  approaching  to  the  ^ate  of  tallow  or 
wax.  We  fee  by  all  thefe  firft  phenopaepa  that 
belong  to  foap,  that  in  the  union  of  the  oils 
with  the  alkalis  by  Avhich  it  Is  formed,  the  fixed 
oil  has  abforbed  a  more  or  lefs  confiderable  per-? 
tion  of  oxigen  •  and  that  it  is  on  this  account 
that  the  contaft  of  the  air  influences  the  fapo^' 
nification ;  that  foaps  are  made  more  quickly 
and  of  better  quality  with  the  moft  concrefcible 
oils,  or  thofe  which  are  moft  difpofed  to  con^ 
Crete,  or  even  with  tliofe  that  have  already  b^^ 
come  concrete,  efpecially  with  the  fats^  &c. 
that  it  is  alfo  by  this  more  fpeedy  oxidation, 
-favoured  by  thfe  prefence  of  the  alkalis,  that  the 
foaps  become  folijj,  and  that  concrete  oil  is 
feparated  from  them  by  the  action  of  the  acids, 
and  even  of  fire, 

24.  True  foap,  or  that  prepared  with  foda,  is 
alfo  diftinguifhed  by  the  property  of  being 
decompofed   by   means  of    barites,   ftrontian, 

and 
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and  lime.  It3  folution  in  water,  mixed  with  ' ' 
that  of  thefe  bafe;s,  f^ddenly  forms  a  precipir 
tate  iu  white  iufolubl^  flakes,  which  when  che- 
mically examined,  U  found  to  be  a  compound 
of  the  concrete  oil  with  the  bafe  employed^ 
All  the  foluble  falts  of  thefe  fame  bafes,  iis  alfo 
^thofe  of  magnefia,  of  glucine,  of  alumine,  and  ♦ 
of  zircon,  produce  an  infoluble  precipitate  ana- 
logous to  fo^p,  in  the  folution  of  foap  of  foda* 
This  is  the  reafon  why  this  faponaceous  <:om» 
pound  cannot  diflblve,  but,  on  the  contrar}^  , 
AiTumes  the  form  of  cUrd,  with  waters  charged 
with  any, earthy  falts,  A  fimilar  phenome* 
non  takes  place  with  all  the  metallic  foUitions 
and  falts.  As  foon  as  we  pour  thefe  folution* 
into  that  of  foap,  precipitates  are  formed,  which 
are  compounds  of  the  metallic  oxides  with  the 
oil;  thefe  precipitates  have  diflferent  colours, 
according  to  the  different  oxkles;  their  color- 
ation is  conftant  and  fixed,  according  to  Citizen 
BerthoUet,  Avho,  in  giving  an  account  of  thefe 
compounds  under  the  appellation  oT  metallic 
foaps,  has  propofed  them  to  be  ufed  in  painting, 
25.  Ammonia  alfo  reduces  the  fixed  oils  to  the 
faponaceous  (late;  but  its  more  feeble  att^-adtion 
never  brings  them  to  the  concrete  ftate,  orfavour-s 
their  oxidation,  as  is  done  by  the  fixed  alkalis : 
accordingly  it  never  forms  any  thing  more  than 
faponaceous  liquids,  more  or  lefs  opaque,  though 
foluble  in  water,  and  capable  of  forming  a  lather, 
as  alfo  of  taking  out  oily  fpots  like  the  folid  foaps. 
JFor  the  reft,  the  ammoniacal  foaps  exhibit  moft 
of  the  properties  of  the  ordinary  foaps. 

26.  No 
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26.'No  falta6ts  in  the  cald,  and  really  unites 
trith  the  fixed  oils.  '  The  fulphates,  Avith  the 
aid  of  fire  and  a  red  heat,  are  deconipofed  by 
the  oils  then  reduced  to  the  ftate  of  bidrogen 
and  carbon.  The  nitrates  burn  and  decom- 
pofe  them  at  an  elevated  temperature.  The. 
muriate  of  foda  is  frequently  employed  for  hard- 
ening foaps.  The  fuper-oxigenated  nxuriate  of 
pot-afli,  triturated  with  a  little  fixed  oil,  and  vio- 
lently ftruck,  fiiddenly  inflames  and  detonates. 

.27.  Some  metallic  falts  mixed  with  the  oik 
are  decompoTed  and  precipitated  by  thefe  fub- 
ftances,  w  hich  feparate  and  dif-oxidate  their 
metallic  -bafes.  This  is  particularly  obferved 
to  take  place  in  the  mixtures  which  are  made 
for  feveral  emplaftic  compofitions. .  But  this 
effeft  has  hitherto  been  but  little  examined, 
though  it   merits  the  attention  of  chemifts. 

28.  The  fixed  oils  unite  artificially  with  muci- 
lages and  fugar ;  by  triturating  them  with  thefe 
fubftanccs  we  render  them   white,  opaque  and 

.  more  or  lefs  mifcible  with  waterv:  this  operation 
is  frequently  performed  in  the  laboratories  of 
phaj-iriacy. 

E.  Species, 

29.  I  HAVE  already  iliown  that  the  fpecies  of 
the  fixed  oils  might  be  diftinguiflied  by  the  aid  of 
their  chemical  properties.  I  ought  to  add,  that 
this  method  of  diftinction  is  lb  much  \he  more 
eifential  and  neceffary,  as  the  number  of  thefe 
vegetable  productions  is  extremely  confiderable. 
Every  country,  cTery  clinicite,  according  to  the 

differences 
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differences  of  the  veoetables  which  are  cultiva- 
ted  in  them,  has  different  oils  appropriated  to  a 
nmlritude  of  domeftic  and  economical  ufes.  It 
would  even  be  fuperfluous  here  to  prefent  the 
enumeration  of  all  the  different  fpecies  of  oils 
that  are  extracted  and  employed  in  different 
places  I  ihall  therefore  confine  the  enumera- 
tion which  r  propofe  to  give,  to  the  princi- 
pal fpecies  known  and  employed,  efpecially  in 
Europe,  and  particularly  in  my  dwn  country. 

30.  I  (hall  here  more  particularly  diftinguiih 
the  fixed  oils  in  common  ufe  into  two  genera.  , 
The  firft  ihall  comprehend  the  fat  oils^  ^vhich 
have  the  character  of  becoming  fixed  more 
or  lefs  fpeedily  by  tlie  aftion  of  the  cold,  of 
thickening  but  very  flowly  in  the  air,  and  of 
being  converted  by  it  into  tallow  or  wax.  Thefe 
oils  have  alfo  the  property  of  heing  lefs  altera- 
ble by  the  acids  than  the  others,  of  eafily  form- 
ing foaps  with  the  fixed  alkalis,  of  being  in-*, 
flamed  only  by  the  nitric  and  the  fulphuric  acids  . 
combined,  and  of  becoming  more  or  lefs  fpeedily 
rancid  when  kept  in  hot  and  moift  places,  iix 
conta6l  with  the  air.  It  is  efpecially  in  thefe 
fat  oils  of  the  firft  genus,  that  we  find  the  mild 
principle  of  Scheele  in  the  greateft  abundance. 
Tiii^  chemift  difcovered  that  by  combining  the 
oil  of  fweet  almonds,  of  olives,  and  of  rape- 
feed  with  the  oxide  of  lead,  by  the  affiftance  of 
heat,  and  adding  a  little  water  to  the  mixtures, 
there  was  feparated  from  thefe  oils  a  fupcrnatant 
liquid,  which  furniflied  hini;  by  evaporation,  a 

matter 
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iftatter  of  the  confiftence  of  a  fyrup,  which 
took  fire  by  being  ftroagiy  heated,  of  which 
one  part  was  volatilized  without  burning  in  dif- 
tillation,  which  afforded  a  light  coal,  which  tlid 
liot  cryftallize,  and  did  not  appear  to  be  fufcep- 
tible  of  fermentation.  The  nitric  acid,  diililled 
four  times  upon  this  mild  principle,  changed  it 
into  oxalic  acid.  Thefe  characters  remarkably 
Upproach  this  fubftance  to  the  mucilages,  as 
I  have  already  indicated,  and  I  refer  it  to  the 
mucous  principle. 

31.  In  this  firft  genus  of  fixed  and  fat  oils,  I 
rank,  efpecially,  the  oil  of  olives,  the  oil  of 
fweet/ almonds,^  the  oil  of  rape-feeds,  or  colza, 
and  the  oil  of  ben,  the  four  fpecies  which 
are  tlie  beft  known  and  the  inoft  employed 
in  France. 

A.  The  oil  of  olives  is  the  only  known  fpe- 
cies that  is  extrafted  from  the  pulp  of  a  fruit 
exterior  to  the  kernel,  or  a  fpecies  of  hufk. 
The  olive  is  bruifed  by  a  mill-ftone  placed  ver- 
tically and  turning  upon  an  horizontal  plane; 
the  pafte  produced  by  this  operation  is  fubje6led 
to  the  a6lion  of  a  prefs  which  caufes  the  virgin 
oil  to  rui\  out  of  a  greenifti  colour,  and  with 
a  ftrong  tafte  of  the  fruit.  The  marc  or  pulp 
is  afterwards  moiftened  with  boiling  water,  and 
preffed  anew,  in  order  to  obtain  the  ordinary 
oil..  The  unripe  olive  yields  a  bitter  oil,  and 
that  which  is  too  ripe  yields  a  pafty  one.  If 
the  mills  are  not  kept  very  clean,  they  remain 
impregn?ited  with  a  rancid  oil,  which  gives  bad 

qualities 
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qualities  to  that  which  is  afterwards  fabricated 
in  them.  Olives  that  have  been  kept  heaped 
together  too  long,  and  that  have  fermented, 
yield  a  ftrong  oil,  which  can  be  ufed  only  for 
making  foap.  The  oil  of  olives  congeals  or 
cryftallizes  at  10  degrees  below  0,  and  does  not 
become  rancid  except  after  an  expofure,  of  tea 
years  to  the  air.  It  is  an  aliment  and  con- 
diment very  much  employed,  and  very  ufeful  in 
the  Southerly  Departments  of  France. 

B.  The  oil  o^Jweet  almonds  is  extrafted  from  . 
almonds  which  are  firft  violently  fhaken  in  a 
fack  of  coarfe  canvafs,  and  roughly  rubbed,  in 
order  to  feparate  from  them  the  acrid  pow- 
der which  CQvers  their  epidermis.  They  are 
pounded  in  marble  mortars ;  the  pafte  is  after- 
wards fiibjeded  to  the  prefs,  and  the  oil  ifTues 
out  a  little  greenifh  and  turbid,  and,  like  the  oil 
of  olives,  depofits  a  fediment  by  repofe. 

C.  Oil  o^  rape-feedj  and  oil  of  colza,  are  the 
names  given  to  thofe  which  are  extra6led  from 
the  feeds  of  two  fpecies  of  cabbage,  the  firft 
from  the  brajjica  napuSy  and  the  fecond  from 
the  irajfica  arvenjis ;  this  oil,  which  is  very 
good,  does  not  dry,  is  lefs  fixable  and  lefs  ran- 
cefcent  than  the  two  preceding ;  it  is  much  pre- 
pared in  Flanders. 

D.  Tlie  oh  of  ben  is  extrafted  from  the  ker- 
nels of  ben,  whi<;h  is  very  abundant  in  Egypt 
and  Arabia;  it  is  void  of  fmell,  but  very  fiif- 
ceptible  of  rancidity,  fo  that  it  very  quiekly 
bijcomes  acrid ;  it  eafily  congeals.    As  it  is  in- 

g  odorous 
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odorous,  it  is  particularly^'  appropriated  to  per- 
fumery. 

We  may  fubjoin  to  thefe  four  firft  fpecies, 
the  oil  of  beech-maft,  that  of  grape-ftones,  that 
of  th^  feeds  of  the  fun-flower,  and  that  of  fe- 
veral  fpecies  of  cruciferous  feeds,  which  are  of 
a  nature  analogous  to  the  preceding. 

32.  Tlie  fecond  genus  of  fixed  oils  includes 
tnofe  which  I- call  drying  ;  th^eir  characters  are 
that  they  dry  in  the  air,  at  the  fame  time  pre- 
ferving.  their  tranfparency,  and  without  becom- 
ing a  kind  of  tallow  or  wax.  They  do  not  be- 
come fixed,  concreted,  or  cryftallized  by  the 
cold,  nor  become  rancid  fo  eafily  as  the  preced- 
ing, nor  do  they  form  foaps  fo  eafily  with  the 
alkalis,  nor  inflame  by  the  conta6i:  of  the  nitric 
acid  furcharged  with  nitrous  gas,  without  the 
addition  of  fulphuric  acid.  They  appear  to  con- 
tain lefs  mucilage  than  the  preceding  :  accord- 
ingly, the  linfeed  oil  excepted,  Scheele  does  not 
indicate  them  amongft  thofe  in  which  he  fays  he 
has  found  the  mild  principle.  It  is  alfo  very  pro- 
bable that  they  owe  their  particular  nature  to 
another  order  and  another  proportion  of  com- 
bination in  their  primitive  principles. 
.  35.  I  alfo  rank  four  principal  fpecies  of  fixed 
oils  in  the  fecond  genus  of  oils  defignated 
by  the  epithet  of  drying :  namely,  oil  of  lin- 
•feed,  oil  of  nuts,  oil  of  poppies,  and  oil  of 
i.emp.-feed.       . 

-4.    The  , oil   ofrlinfpec^  .i^   exlrafted,    as  I 
have  faid,  from  the  feeds  of  fl^x,  .either  in  the 
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cold,  and  then  with  difficulty  and  in  fmall  quan- 
tity ;  this  is  what  is  appropriated  to  medicinal 
ufes  ;  or  after  having  torrefied  thofe  feeds  in 
order  :to  dry  their  mucilage,  and  facilitate  the 
reparation  of  a  larger  quantity  of  oil :  this, 
which  is  rtiore  or  lefs  roafted,  burned  or  reddifli, 
has  a  tafte  which  indicates  its  origin,  as  well  as 
the  alteration  which  it  has  experienced.  It 
rs  deftined  efpecially  for  the  arts,  for  painting, 
and  for  fat  varnilhes.  It  has  a  very  bad  tafte ;  it 
burns  ill,  and  thickens  in  the  air,  though  flowly 
and  with  difficulty.  In  order  to  render  it  more 
drying  it  is  boiled  with  a  little  oxide  of  lead 
or  litharge,  and  it  is  then  fold  by  the  name  of 
boiled  linfeed  oil.  It  is  in  this  ftate  that  it  is 
employed  in  the  preparation  of  the  fat  lute  of 
the  chemifts. 

B.  The  oil  of  nuts  is  extradcd  froln  thefc 
kernels  after  a  flight  roaftiiig,  or  without  the 
aftion  of  the  fire.  The  latter,  when  prepared 
with  care,  is  pretty  good,  and  is  ufed  as  food 
and  condiment  bv  a  areat  number  of  the  inha- 
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bitants  of  fome  of  the  Southern  Departments 
of  France.  When  it  is  extra6ted  from  old  nuts, 
more  or  lefs  rancid  and  roafted,  it  has  a  very  bad 
tafte,  and  can  hardly  be  employed  except  for 
coarfe  painting ;  it  thickens  and  dries  pretty 
quickly  in  the  air. 

C.  The  oil  of  poppies  is  feparated  from  the 
feeds  of  the  poppy,  .wliich,  on  account  .of:  its 
beautiful  ilosytr,  is  called  ciei//c?/^  in.tlie  North- 
ern  departuient^   of  .France,  where,  it  ii' cal- 
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tivated  in  great  abundance*  This  oil  is  rcry 
beautiful,  very  clear,  confiderably  drying,  with- 
out any  difagreeable  fmell  or  tafte,  when  it  is  well 
prepared.  It  is  frequently  employed  as  a  con-» 
dimenty  and  it  is  often  fold  fqr  oil  of  olives; 
the  latter  is  even  feldbm  fold  Without  an  addi- 
tion of  oil  of  poppies ;  this  oil  has  no  foporific 
property. 

D.  The  oil  of  hemp  is  e^tpreffcd  from  the 
feeds  of  hemp;  it  has  always  a  harfli  difagree- 
able tafte,  and  it  is  never  ufed  as  a  condiment 
It  is  very  drying  and  very  thick :  it  is  ufed 
only  for  fome  kinds  of  painting* 

F.  Vfcs. 

34.  Fixed  oil,  in  general,  is  a  mild  fubftanc^^ 
and  is  ufed  for  nouriftimcnt,  or  for  the  feafou'^ 
ing  of  food.  Accordingly  the  feeds  which  con* 
tain  it  are  the  prihcipal  food  of  animals.  It 
is  ufed  only  as  feafoning  to  the  aliments  which 
man  prepares,  the  form  of  which  it  varies  in  a 
(ingular  manner ;  when  alone  it  is  not  eafy  of  di- 
geftion  ;  accordingly  it  is  fcarce  ever  employed 
in  this  feparated  ftate,  but  mixed  with  different 
fubftances,  and  efpecially  with  the  vegetable 
acids. 

35.  In  medicine  the  fixed  oib  are  employed 
as  emollients,  relaxants,  and,  for  allaying  pains 
and  irritations,  diminifliing  the  drynefs  of 
coughs,  deftroying  the  impreffions  of  acrid  mat- 
ters and  pbtfonSa    Formerly  much  more  nfe 
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was  made  of  them  than  is  now  done.  It  has 
been  difcovered,  fince  the  middle  of  the  eigh- 
teenth century,  that  oily  fubftances  are  fre- 
quently more  prejudicial  thaii  falutary  to 
health,  that  they  loud  the  ftomach,  aggravate  ' 
fever,  increafe  the  difpofition  to  putrefc^nce^ 
and  at  prefent  it  is  only  ill-informed  perfons 
who  make  a  frequenT:  ufe  of  them.  They  are 
generally  admin iftqred  with  fyrups  ;  they  are 
frequeivtiy  prefer] bed  triturated  with  gums,  fu- 
gar  and  water,  in  the  form  of  loches  ;  they  are 
employed  in  pharmacy  in  the  .preparation  of  a 
great  number  of  chemical  and  pharmaceutical 
compound  medicines,  of  ointments,  plafters, 
oily  balfajns,  medicinal  foaps,  liniments,   &c. 

36,  The  oils  are  employed  for  a  great  number 
of  ufes  in  tl^e  arts. ;  they  ferve  to  preferve  many 
fubftances  which  are  covered  with  them,  or 
kept  immerfed  in  them  ;  for  foftening  leathqr, 
and  fkins ;  for  preparing  fat  varnifli ;  for  mixing 
the  colours  ufed  in  painting;  for ^fpreading  ou 
a  pumhcr  of  ^bodies  in  order  to  render  them 
fmooth,  foft,  or  flexible,  and  to  drfend  them  from^ 
the  action  of  thQ_ water  and  the  air  ;  in  the  .pre- 
paration of  viajtics  ;  for  affording  light  by  their 
combuftion  in  lamps  ;  for  favouring  the.  effe6k 
and  the  motion  of  metallic  machines ;  in  the 
manufacture  of  foaps,  &c-   &c. 
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Article  XII. 

Of  the  Ninth  of  the  itnmediate  Materials  of 

Vegetables ;  of  the  Tallow  and  the 

IVax  of  Plants. 

A.  Situation. 

1.  I  HAVR  enuiiierated  amongft  the  charac- 
teriftic  properties  of  the  fixed  oils,  their  power 
of  thickening  in  the  air,  and  of  thus  forming, 
hy  the  abforption  of  oxigcn,  a  febacious  or 
waxy  matter.  This  charafler  fliows  itfelf  in  all 
cafes  where  the  lix^d  oils  iflue  from  the  plants, 
and  are  fpread  out  in  the  atmofphe're.  As  it 
is  then  in  fniall  drops,  more  or  lefs  minute, 
that  thefe  liquids  exfude  from  the  plants,  being 
expofed  by  this  difpofition  to  the  conta6l  of  the 
air,  they  attraft  oxigen  more  or  lefs  fpeedily, 
and  become  concrete,  fo  as  to  become'a  kind  of 
tallow  or  wax. 

2.  It  is  in  this  manner  that  a  waxy  or  feba- 
ceous  matter  is  formed  upon  the  catkins  of 
the  poplar,  of  the  elder,  of  the  pine,  upon  the 
leaves  of  rofemary,  of  fage,  on  the  furface  of 
the  fruit  of  the  viyi^ica  cerifera,  of  the  croton 
febiferumy  and  of  a  multitude  of  other  feeds  or 
vegetable  capfules.  But  the  iiioft  abundant, 
the  moft  common,  or  rather  the  moft  general  of 
thefe  formations  of  concrete  oily  fubftance, 
more  or  lefs  Avaxy,  is  that  which  takes  place  in 
moft  plants  at  the  extremity  of  their  flamens, 
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and  on  the  external  furface  of  the  anthers  with 
which  they  are  terminated.  This  latter  mem- 
branous organ,  which  has  been  compared  with 
the  tefticles  orf  animals,  prefents  to  the  obferver, 
at  the  moment  of  fecundation,  a  greenifli  or 
yellowilh  powder,  granulated,  fatty  to  the  touch, 
which  is  very  eafily  detached  by  the  flighted 
motion  or  rubbing  of  tlie  anthers.  A  great 
number  of  obfervations  prove  that  it  is  of  an 
oily  or  inflammable  nature:  the  daughter  of 
the  celebrated  Liiinieus  has  even  fliown  that, 
when  reduced  into  vapouf  by  the  adion  of  the 
fun,  this  duft  of  the  antherje,  which  however 
is  not  the  real  fecundating  part,  but  only  its 
refervoir  or  vehicle,  inflames  at  the  approach 
of  a  combuftible  fubftance  in  the  fl:ate  of  igni- 
tion, and  prefents  the  fame  pheftomenon  which 
is  obferved  in  the  fraxinella. 

3.  Though  Reaumur  was  not  able  to  con- 
vert this  powder  into  real  wax.  by  the  differ- 
ent means  which  he  has  employed  for  this 
purpofe  ;  though  the  experiments  which  I  my- 
felf  have  inftituted  upon  the  powder  of  the 
ftamens  of  the  male  hemp,  did  not  meet  with 
the  fucccfs  which  I  hoped,  it  cannot  be  doubted 
that  it  is  from  this  pollen  that  the  bees  extradi 
the  fubftance  with  which  they  conftruft  their 
combs :  after  having  collefted  and  worked  it 
into  fmall  balls  with  the  bruflies  with  which. 
Nature  has  furniihed  their  paws,  they  carry'it 
into  the  hive;  they  fwallow  it,  rejeft  it  by  the  . 
piouth,  knead  it  with  a  humour  that  proceeds 
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from  their  bodies,  give  rt  the  foftnefe  aiid 
dioftilrty  which  it  maft  have  in  ovder  that  they 
may  be  able  to  "work  it  in  the  conftTuAion  of 
their  combs;  and  whether  this  change  in  the 
pollen  be  owing  to  the  heat  of  the  hives,  or 
proceeds  from  the  mixture  of  an  am<ma'l  humor 
with  whicTi  they  cover  it,  or  finally  whether  it 
be  the  confequence  of  a  digeftion,  or  any  altera- 
tion produced  by  the  a^ion  of  their  ftomach, 
it  is  certain  that  the  wax  of  the  bees  has  no 
other  origin  than  the  pollen  of  the  flamina  of 
flowers,  which  it  refembles  in  many  of  its  pro- 
perties. 

Sometimes  the  vegetable  concrete  oil,  tallow 
or  wax,  is  found  in  the  internal  part  of  fruits 
or  feeds,  and  feems  then  to  owe  it«  formation 
and  its  nature  to  a  combination  of -oxigen  in 
the  interior  of  the  vegetable  texture  itfelf. 
It  is  in  this  mariner  that  the  parenchyma  of 
the  feed  of  the  croton  febiferuvi,  and  of  fe- 
veral  other  vegetables,  efpecially  the  feeds  of 
the  caca,  of  the  nutmeg,  of  the  coco,  con- 
tain a  fubftance  analogous  to  butter  or  tal- 
low. I  have  obferved  that  feveral  of  thefe 
feeds  prefent  at  their  external  furface  a  more  or 
Icfs  thick  layer  of  real  wax,  m'cU  dried,  concrete 
and  brittle,  whilft  thctr  internal  parenchyma 
is  impregnated  with  a  lefs  concrete  oil,  or  a 
kind  of  tallow,  more  fufible,  more  foft,  and 
much  lefs  refembling  wax,  which  proves  that 
the  contafl;  of  the  air  gives  to  the  firft  a'much 
more  iolid  ftate,  a  more  marked  oxigenation. 

■    '-■  -  B.  ExtraQ' 
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B.  Extraiiion.  ^ 

5,  This  kind  of  wax  or  tallo.w  qanuot  h^ 
cxtrafted  from  the  vegetable  matters  whiclj 
contain  it  in  the  fame  manner  as  is  done  witl^ 
refped;  to  the  mare  or  lefs  .fluid  fixed  oils.  Thq 
folid  ftate  of  thefe  bodies  oppofes  itj.waar^ 
obliged  to  expofe  them  at  firft  to  a  degree  of 
heat  futiicient  for  foftening  or  melting  thefe 
fubftances.  At  this  temperature,  which  wc; 
communicate  to  the  bruifed  feeds,  or  to  thq 
fruits  that  are  covered  with  it,  we  may  fre-» 
quently,  by  afterwards  fubjeSing  them  to  the 
aSion  of  a  prefs,  caufe  this  matter  to  run  out. 
It  is  in  this  mani^er  that  it  is  extracted  in  phar- 
Diacy  from  the  kernels  of  the  cacao>  flightly 
torrefied,  reduced  into  paftcj  and  afterwards 
preffed  with  more  or  lefs  force. 

&  A  more  commodious  and  furer  means  for 
obtaining,  this  concrete  oily  fubftai^ce  is  almoft 
always  employf?d.  The  feeds  or  the  intire  fruits 
that  contain  it  in  a  thin  layer  appjied  over 
their  external  furface, :  are  boiled.  The  heat  of 
ebullition .  fufes  this  concrete  fubftance,  and 
renders  it  very  fluid ;  it  then  detaches  itfelf  from 
the  integument  to  which  it  adhered,  an4  coU 
lefts  in  a  liquid  layer  at  the  furface  of  the  water. 
This  is  fuff^ered  to  cool,  and  it  js  afterwards 
feparated  very  eafily  when  it  has  become  fixed 
in  a  folid  plate  at  the  furface  9f  the  water. 

This 


/ 


47()        tAtLOW   AKD   WAX    OF    PLANTS. 

This  procefs  is  efpecially  employed  for  obtain- 
ing the  wax  of  the  gal^^  and  fometimes  for  col- 
letting  the  butter  of  the  cacao;  it  ipay  be 
employed  in^  general  for  all  the  vegetable  mat- 
ters at  the  furface  of  which  this  concrete  oily 
juice  is  collected  and  thickened  into  a  folid 
layer.  When  it  is  pra6tifed  with  the  catkins 
of  the  poplar,  the  alder,  the  birch,  the  fir, 
fmall  quantities  of  a  kind  of  wax  or  tallow  ait 
extracted. 

7.  In  thofe  cafes  where  the  vegetable  fruits 
or  grains  contain,  as  is  particularly  exemplified 
in  the  crotofi  febij'eruniy  two  kinds  of  concrete 
Oily'juices,  the  one  more  folid  arid  of  a  waxy 
nature  at  the^iirface,  the  other  fofter  and  of  a 
febaceous  coniiftence  in  the  internal  paren- 
chyma; we  may  combine  both  the  proceffes 
that  have  been  indicated  in  order  to*  obtain  each 
of  thefe  bodies  feparate. "  Wc  firft  boil  them* 
whole  in  water,  which  feparates  the  exter- 
nal wax;  and  when  they  are  deprived  of  this 
they  are  bruifed  anrf  expreffed,  after  having 
heated  them  in  order  to  cxtraft  from  them  the 
tallow.  It  appears  that  in  China  this  two-fold 
praflice  is  employed  in  order  to  obtain  feparately 
the  vegetable  wax  \vhich  is  employed  for  mak- 
ing tapers  for  the  opulent,  and  the  tallow  which 
is  ufed  for  preparing  a  kind  of  candles  deftined 
for  thofe  M'ho  cannot  afford  to  purchafe  the 
others.  I  have  performed  this  experiment 
upon  the  feeds  of  the  croton,  and  Jiave  obtained 
two  matters  very  Avell  diftinguifli^d  by  the  foli- 
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dity  and  the  concrete  ftate  of  the  firft,  as  well  as 
by  the  foftnefs,  the  greafincfs  and  thefufibility 
of  the  fecond.  It  was  in  this  manner  I  dif^ 
covered  that  this  diflFers  alfo  from  the  firft  by  a 
very  marked  purgative  property. 

C.  Phjifical  Properties^ 

8.  Though  the  concrete  oils  all  refemble 
each  other  in  their  confidence,  they  have,  how- 
ever, neither  the  fame  texture  nor  the  fame 
folidity :  fome  are  mild,  homogeneous,  of  a 
fine  texture,  and  like  butter  as  to  their  foft- 
nefs and  fufibility ;  they  are  accordingly 
termed .  vegetable  butters,  as  the  butter  of 
cacao,  the  queyamadoa,  &c.  others  are  of  a 
granulated  texture  more  or  lefs  cryftalline,  as 
the  butter  of  coco,  the  tallow  of  croton.  Laftly, 
there  are  fome  of  a  firmer  confiftence  refem- 
bling  real  wax,  like  that  of  the  (gal 6,)  the 
wax  of  the  wax-tree  of  Louifip.na,  &c.  Some 
appear  capable  of  affuming  the  lamellated  form. 
The  pollen  of  the  ftamens  is  in  fmall  inco- 
herent grains,  and  does  not  affume  the  con-^ 
Crete,  duftile,  dry,  and  uniformly  folid  ftate 
of  wax,  till  fifter  it  has  been  wrought  by  the 
bees. 

9.  The  tafte,  the  fmell,  the  colour,  are  alfo 
properties  of  this  concrete  oil  that  admit  of 
much  variation  ;  it  is  fometimes  white,  moft  fre- 
quently yellow  or  fawn  colour,  fqmetimes  brown 
pr  green,  feldom  red.    Though  the  mpft  pf  them 
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a^e  itifipicl,  (otne  are  acrid,  auftef^,  or  triottf 
or  lefs  pttng^nt.  Sonte  are  inodorous  and 
oilers  halve  a  perfume.  It  is  trui6  that  th6 
latter  moft  frequently  owe  this  property  to  a 
portion  of  volatile  oil  which  is  more  or  left 
intimately  and  abundantly  united  with  them, 
as  we  fee  in  the  butter  of  the  nutmeg,  and  in 
^.11  thofe  which  proceed  from  aromatic  fruits  or 
feeds. 

10.  We  alfo  find  the  fame  variation  in  the 
fufibility  of  thefe  fubftances,  from  the  extreme 
foftnefs  of  the  butter  of  Galam,  to  the  dry, 
Ibrittie,  and  confequently  lefs  fufible  ftate 
of  the  V  ax  of  gal6,  and  that  of  Louifiana. 
This  fufibility  commences  between  twenty-five 
and  thirty  degrees  of  Reaumur's  thermometer, 
and  extends  to  above  fixty,  as  we  fee  in  wax^ 
properly  fo  called,  the  pureft  and  moft  valuablfe 
of  thefe  matters  of  vegetable  origin. 

D.  Chemical  Properties. 

11-.  All  the  chemical  properties  of  the  bat- 
ters and  the  waxes  of  plants,  whilft  they  ap- 
proach more  of  lefs  to  tliofe  of  the  fixed  oils, 
prefent,  however,  differences  which  depend  upon 
theirccVncretc ftate, and  the  proportion  of  olxigen 
which  thcfc  oily  juices  contain.^  This  diflFereiice 
fliovvs  itfelf  at  firfl,  both  ill  their  diftillations 
and  in  their  combuftion.  When  we  dlftil  them, 
we  obtain  water  from  thettl  niore  e^fily  ;  they 
yield   m.ore  febacic  acid ;  they  afford  at)   oil 
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fSLfRckm\y  thitfh  itnd  concrefeiWe,  whtcli .  i^ 
<$^\td.  butter  4f  iva.tp  we  extract  from  them  aft 
Jaft  lefs  hi(iro*ge4i  gas  but  more  carbcmrc  a^idu 
Th*  (?arfe  m  the  faiiTe  with  their  cambuftian ; 
ihvy  do  not  require  fo  much  air  in  order  to 
bartt;  thf»y  yield  a  whiter  flame,  lefs  fmolce  and 
cirbbn ;  they  burn  more  uniformly  and  morel 
eafify  thaii  the  fixed  oils.  The  ufe  of  candles 
and  tapers  evidently  proves  tbefe  firft  faiSs* 
When  gently  heated,  this  body  becomes  intirely 
yolattlized. 

13.  -Aloft  of  thefe  concrete  oily  bodieii 
^hieh  are  coloured  lofe  this  colour  by  degreesy 
.M^hieh  i^  deftroyed  by  the  conta<St  of  the  ait 
arid  of  t-  e  atmofpheric  water.  When  they 
art  expofed  Jn  fmall  fragments  or  thin  flips 
to  thi  cOntaft  of  the  slir,  they  lofe  their  coloio^ 
^nd  becoriie  White ;  this  is  what,  happens  with  . 
wajc  wheti  bleached,  by  leaving  it  upon  the 
meadows  atid  wetting  it  with  water,  whilft  at 
the  iame  time  it  is  expofed  to  the  rays  of  the 
fun.  This  colouring  part  has  -been  compared 
with  that  of  filk. 

13.  Some  combuftible  bodies  unite  ftiU  mone 
cafily  with  thefe  febaceous  and  waxy  matters, 
and  frequently  experience  more  alteration  from 
them  than  from  the  fixed  oils  properly  fo  called* 
Sulphur  and  phofphorus  unite  with  them  by 
fufion.  The  metals  that  are  eafily  oxidable  are 
burned  by  them  more  or  lefs  quickly.  Citizen 
Berthollet  has  found  that  by  riielting  wax  upon  ' 
copper  filings,  and  fuffering  it  to  remain  upon 

I  them 
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them  for  fome  time,  this  metal  was  much  more 
fpeedily  converted  by  it  into  green  oxide  than 
it  is  by  oil ;  and  it  is  very  evident  that  this 
effedl  depends  upon  the  oxigen  fixed  in  the 
wax. 

14.  It  is  for  the  famereafon  that  the  power- 
ful acids  exert  fcarce  any  aftion  upon  the  con- 
crete oils :  as  the  fixed  oils  are  altered  by  them 
only  in  confequence  of  their  attra£lion  for 
oxigen;  the  oily  juices  that  are  faturated 
with  it  have  no  longer  the  fame  caufe  of  al- 
terability ;  accordingly  we  meet  with  much 
greater  difficulty  in  attempting  their  analyfis 
by  thefe  burning  bodies.  The  oxigenated 
muriatic  acid  which  thickens  the  fixed  oils, 
produces  no  fuch  efFe6l  upon  thefe  concrete 
oily  juices,  and  only  whitens  thofe  whofe 
colouring  part  is  fufceptible  of  deftru6lion  by 
oxigen.  It  is  in  this  manner  that  the  green 
wax  of  Louifiana  is  very  quickly  whitened  by 
being  merely  immerfed  and  remaining  for  fome 
hours  in  this  acid. 

15.  The  facility  with  which  the  alkalis  unite 
with  the  tallows,  the  butters  and  the  waxes  of 
vegetables,  confirms  what  I  have  faid  above  con- 
cerning faponification.  It  is  evident  that  it  is  to 
the  oxigenated  ftate  of  thefe  concrete  matters 
that  they  oM^e  the  property  which  they  poflefs 
of  combining  and  forming  foaps  with  the  cauf- 
tic  alkalis.  Tbefoap  of  wax  and  foda  is  termed 
punic  wax^  arid  is  frequently  employed  as  an  en- 
cauftic.    Thefe  combinatiops  poflefs^  befides;  all 

the 
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the  properties  of  the  heft  foaps,  and  may  he  em* 
ployed  with  much  fuccefs  for  the  fame  ufes.  A« 
ammonia  renders  the  Avaxes  hkewife  folubleand 
faponaceous;  its  volatility  may  hereafter  prove 
of  ufe  in  the  arts,  in  which  it  fhould  be  an 
objeft  to  apply  wax  in  a  thin  layer. 

16.  All  the  chemical  properties  of  thefe 
bodies  prove,  therefore,  that  they  are  a  kind  of 
oxides  of  fixed  oils,  and  that  thty  owe  their 
origin  to  a  fixation  of  oxigen  in  thefe  oils,  to  a 
combination  without  combuftion,  hetween  car- 
bon, hidrogeii,  and  oxigen.  There  is  reafon 
to  believe,  that  the  chemical  art  will  at  fome 
future  period  be  able  to  imitate  fuch  a  combi- 
nation^ by  fixing  oxigen  in  the  fixed  oils,  by 
means  of  different  proceffes  and  thus  con- 
fiderajjly  augmenting  their  value  by  their  con- 
yerfion  into  artificial  tallows  or  waxes.  The 
firft  trials  that  have  been  made  in  this  kind  of 
refearch  already  afford  the  beft  hopes,  and  they 
only  require  \o  be  followed  with  more  per- 
fpyerance. 

E.  Species. 

17.  Undoubtedly  we  are  as  yet  fat  from 
knowing  all  the  concrete  fixed  oily  fubftances, 
which  the  vegetables  are  capable  of  furnifhing ; 
their  number  is  certainly  much  more  confider- 
able  than  has  been  fuppofed ;  and  if  we  would, 
or  could  depend  upon  the  vagiie,  uncertain, 
and  frequently  fo  little  enlightened  accounts  of 

travellers^ 


476      ThiuLOw  An©  wa»  qf  ihJL^^Tt. 

\ 

travelters,  it  would  be  poflibic  to  prefect  a  pretty 
confidcrable  lift  of  themv  Bwt  sus  it  is  impofli- 
ble  to.eftabliih  any  thing exaift  upon  the  fimplc 
affertions  of  maft  of  thefe  men,  who  are  too 
little  inftfuded  to  have  beeu  able  to  give  exad 
notions  concerning  all  the  produfts  o€  which 
they  fpeak,  I  flidl  here  conteiUt  myfelf  with 
indicating  the  principal  and.  the  beft  known 
fpecies  of  this  genus,  amon^ft  thofe  which- 1 
have  been  able  to  fubjeft  to  feme  exptt^imcBts, 
or  which  able  chemifts  have  indicated 

18.  In  this  view  I  ihall  here  cite  the  twelve 
following  fpecies:  the  butters  of  cacao,  of  coco, 
of  nutmeg,  of  Galam  ;  the  vegetable  tallow 
called  queyamadou,  that  of  the  croton/ebife- 
Twm^  the  wax  of  tlie  gal6,  the  pela  of  the  Chi* 
nefe,  the  wax  of  Louifiana,  the  wax  of  the  cat- 
kins, of  the  birch,  of  the  alder,  and  of  the  poplar, 
the  leaves  of  rofemary  andfage^,  finally  the  pol- 
len of  the  anthers,  and  wax,  properly  fo  called. 

A.  The  butter  of  cacao  is  extraded  from  the 
pafte  of  the  feeds  of  this  plant,  theobroma  cacao^ 
either  by  fiibjecling  it  to  the  prefs,  after  hav* 
ing  expofed  it  to  the  vapour  of  boiling  water, 
or  by  boiling  it  in.  water.  More  than  a  third 
lind  even  fiearly  half  the  quantity  of  this  pafte  is 
extr.a«5led  from  it,  when  the  cacao  is  found  and 
of  good  quality.  At  firft  it  is  a  little  fawn^ 
coloured  or  yellowifh;  it  is  purified  by  melting 
it  again  in  water.  It  is  then  white,  of  a  mild 
tafte,  nightly  granulated  in  its  frafture,  very 
un6luous  to  the  feel,  fufible  between  twenty- 
-    ^  '    eight 
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eiglit  and  thirty-five  ^  Heaumirr's  feal6.  It  ii 
this  concrete  oil  that  gives  to  chocolate  -iti 
naiM  aiid  iinftuous  tafte;  it  is  foiBetimes  the 
caiift  of  the  difficulty  which  ceq^tain  *ftomacK6 
expcriciice  m  digeftrng  chocolat-e  ;- it  is  much 
employed  in  pharmacy. 

B.  The  butHr  of  cocoy-  is^oilndinthe  fi*ult 
of  t%e  palm,  named  coc<>fitucifera  ;  its  hesLt-ed 
pulp  is  expreffed:  fome  naturalifts  fay,  that  it 
is  fcparated  from  the  milk  of  coco  in  the  form 
of  cream ;  it  is  found  congealed  and  granulated 
ill  the  oils  of  coco  that  are  freque^ftly  Tent  to 
Bitrope.  It  is  employed  a«  a  condimeirt  in 
countries  where  the  palm  abounds. 

C  The  iutter  of  nutmegs  is  extra6ted  from 
this  feed,  myrijiica  officinalis,  bruifed,  foftened 
with  wuter,  and  fubjefled  to  the  aOrion  »Gif  the 
prefe ;  it  is  fufficiently  folid,  of  a^  orange  y^l^  * 
low  colour,  of  a  pleafant  and  aromatic  odour, 
Avhich  it  owes  to  the  portion  of  volatile  oil  that 
is  combined  with  it.  It  has  an  acrid  and  ftrowg 
tafte,  which  is  much  diminiflied  by  keeping' it 
fufed,  by  agitating  it  in  a  large  quantity  of 
water,  and  by  heating  it  for  fom^etime. 

D.  There  is  brought  from  Senegal,  and  comes 
fey  the  way  of  the  commerce  of  the  inte- 
rior of  Africa,  an  oily,  concrete,  foft  and  v^ry 
fufible  juice,^  which  is  called  butter  vf'Galam^ 
from  the  African  town  where  it  is  tjaken  in 
thc^way  of  exchange;  it  is  yellowifli,  ahnolft 
always  rancid,  and  acrid.  It  isfaidto^be  ern^ 
ployed  as  a  condiment  in  the  country.     Tlie 

tree, 
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tree^   or  the  plant,  which  furnifhes  it  is  not 
known. 

E.  The  Queyamadoa  is  another  fpecies  of  con- 
crete butyriform  juice,  which  comes  from  Cay- 
enne and  Guiana  :  the  tree  whofe  fruit  affords 
this  butter,  is  called  virola  febifera^  by  Aublet ; 
it  is  aroyriftica.  This  kind  of  butter  is  faid  to  be 
employed  both  as  condiment,  and  as  a  com- 
bufiible  fubftance,  in  the  country. 

F.  The  croton  febijerum^  or  fapium  cerife-- 
rum  of  Brown,  Jacquin,  and  Juffieu,  produces 
in  America,  and  in  many  other  hot  countries, 
fruits  nearly  round,  the  external  tegument  of 
which  is  covered  with  a  layer  of  waxy  matter, 
which  is  fufed  with  the  aid  of  boiling  water, 
and  coIle6is  at  the  furface  of  this  liquid^  where 
it  becomes  fixed  by  cooling.  I  have  already 
cbferved  that  we  mav  extra6l  from  the  bruifed 
kernel  another  matter  which  is  lefs  hard  and 
lefs  dry,  more  fufible,  more  analogous  to  but- 
ter. Its  fmell,  which  is  fufficiently  agreeable, 
induced  fo me  young  perfons  who  performed  this 
experiment  in  my  laboratory,  to  try  it  as  a 
condiment  with  fpinach;  it  gave  them  all  a 
more  or  lefs  violent  purging,  attended  with 
ftrong  colic  pains.  It  feems  this  depends  upon 
the  perifperma,  which  is  always  acrid  and  pur- 
gative in  this  family  of  plants. 

G.  The  wax  of  the  gal6  is  extra6led  in  abun* 
:dance  in  China,  and  in  many  of  the  Eaft- 
crn  countries,  from  the  feeds  of  the  my- 
rica  ccriferay  and  from  one  or  two  other 
...!.  fpecies 
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fpecies  of  myrica,  called  wax-trees.  Its  feeds> 
which  are  round,  and  of  a  bulk  nearly  fimi* 
lar  to  that  of  the  fmalleft  coriander-feeds, 
are  covered  with  a  layer  of  white  wax,  which 
eafily  feparates  from  them  by  the  aftion  of 
boiling  water,  and  fwims  upon  thefurface  of 
this  liquid  where  it  becomes  fixed  by  cooling. 
Fine  tapers  are  made  of  it.  We  are  alfo  aflured 
that  after  having  extrafted  this  external  wax, 
which  is  very  dry  and  very  fimilar  to  bees  wax, 
the  Chinefe  obtain  from  the  bruifed  feeds  re- 
duced into  a  pafte,  another  fat  matter,  more 
foft,  more  refembling  tallow,  and  which  they 
employ  in  the  fabrication  of  a  kind  of  candles, 
which  are  cheaper  than  the  tapers  of  the  wax  of 
the  gali:    Abundance  of  wax  is  extradled  m 

^  North  America  from  the  fame  myrica  cei^if era. 

H.  There  is  known  in  China,  by  the  name  of  ^ 
peltty  another  kind  of  ceriform  juice,  folid,  con- 

.  Crete,  even  brittle,  of  a  very  beautiful  and  very 
fine  grain,  with  which  the  Chinefe  fabricate  the 
moft  highly  efteemed  M'^ax- works.  We  have 
hitherto  no  accurate  knowledge,  concerning  its 
origin.  According  to  the  report  of  the  mif- 
fionaries,  we  fhould  be  led  to  believe  tliat  it  is 
a  wax  wrought  upon  a  tree  by  the  infefts  ;  but 
they  add,  that  the  fpecies  of  worm  which  pre- 
pares it,  contains  it  in  its  interior,  and  that  it  is 
extrafted  from  the  worm  itfelf.  Others, fay, 
that  they  are  kinds  of  fmall  combs  formed  by 
the  infeds  upon  the  leaves  of  the  tree,  which 
are  wrought  in  order  to  extrafl;  the  pela  fro^i 

them. 


thena.     "Nothing  pofitive  is  yet  known  con- 
cerning diis  fiibjeft. 

I.  We  ought  to  be  better  acquainted  with  the 
Tai^iable  and  important  matter  M^hich  is  called 
tvaxofLoinJiana^  (mi/rtiemax)Q.nd  which  inftA 
aftbrdsa  wax  as  fine  as  bees- wax,  the  properties 
of  which  it  would  be  very  ufeful  to  ftudy,  and 
to  increafe  its  iinportatioii  into  France.     This 
ipecies  of  green,  granulated,  brittle,  dry  wax 
is  extradled  from  the  feeds  of  a  tree  which  ap- 
pears to  be  the  fame  with  the  myrica  cerifem, 
or  a  proximate   fpecies,    but  with    reff)e^  to 
which  there  is  ftill  much  uncertainty.     Neither 
,is  it  known  in  what  ^manner  it  is  ^extrafted, 
iJiough  it  is  very  probable  that  rt  h  by  boiling 
in  water.     It  is  in>ported  into  Europe  in  laige 
•cakes  of  the  weight  of  feveral  kilogr^iomes,  of 
»a  greyiffi  or  yellowifli  colour.     I  have  feen  it 
of  four  different  cafts.     It    is  'bleached   very 
•quickly  by  expofure  to  the  air  and, dew;  tl>e 
o-xigenatcd  muriatic  alfo  quickly  deprives  rt  of 
its    colour,  and    bleaches  it  completely.     By 
fufing  it  aftenvards,    we. obtain   a   fj^cies  of 
^^ax   i^lmoft  as   fine  as  bees  M'ax,    and  which 
may  be  employed  for  the  fame  purpofes.     It  is 
faid'that  the  green  colour  proceeds  from  the 
copper  which  is  added  to  it,  or  from  the  cop- 
■  per  veffels  in  which  ti;iis  wax  is  melted.     Theye 
Is  reafon  'to    believe    that  the    myrica  ceri- 
tfera  might  he  naturalized  in  the  fouthern  de- 
•  Jrartmeitts.     The  myrica  tgal6  of  the  country 
iboutOParis  affords  iio  wax:  it  is'from,»its^na»e 

•    that 


that  the  appellatidii  of  gdti,  oxpiment  has  been 
given  to  that  of  the  Chinefc. 

K.  The  male  catkin  of  the  birch,  of  the  alder^ 
of  the  poplar,  and  of  the  pinC)  yield,  accord- 
ing to  feveral  authors,  by  boiling  them  in 
water,  a  kind  of  whitifli  waXj  fufficiently  folid, 
in  very  fmall  quantity,  and  which  has  not  yet 
been  employed  for  any.  ufe,  on  account  of  its 
fcarcity.  No  exaft  experiments  have  been 
made,  and  nothing  pofitive  is  known  ref^eft- 
ing  the  properties  of  tbislDily  juic^  which  per- 
haps is  nothing  more  than  a  reiin*  I  ihall  ap- 
ply the  fame  obfervation  to  the  pretended  wa», 
which  is  faid  to  cxfude  from  the  leaves  of  rofe* 
mary,  of  fage,  and  of  feveral  other  labiated 
plants :  if  it  had  the^^lations,  which  it  is  fup- 
pofed  to  have  with  that  of  the  myrica  cerifera, 
it  is  fcarcely  poffibl»  to  conceive  how  fo  re- 
markable a  fad  fhould  hitherto  have  tfcaped 
the  very  multiplied  inveitigationa  that  have 
been  made  refpdEting  thefe  plants. 

Z.  I  have  already  announced  that  the  pollen 
of  the  anthers  is  ^  fpecies  of  waxy  matter  not 
adhering)  nor  duflile,  which  feems  to  want  a 
flight  change  in  order  to.  become  real  wax,  a 
t:hange  which  is  produced  in  it  by  the  ilomach 
of  the  bees.  It  has  not  yet  been  pra^licaBle 
to  convert  the  pollen  of  the  anthers  into  real 
wax  by  chemical  procefies;  but  experiments 
have  not  been  fufficiently  profecuted  fpr  this 
purpofe,  and  every  fa£l  announces  that  by 
continuing  our  refearches  on  thii|  fubjed,  wt 

V^x^VlL  li  ihaU 
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ihaU  obtlia  all  the  fiiceefs  that  can  be  wiflied. 
It  is  known  that  thfe  powder  of  the  lycopodium, 
irfiichr  has  been :  errso'neoufly  ednfidered  as  a 
jfefni,  is  very  mflamiriahle,  and  kindles  by  the 
mere  jcontaft  of. a  bo<ly  in  tiie  ftate  of  ignition. 
This  powder  appears  to  be  exaflly  of  the  fame 
n»tare:as  theiecundating  pollen.  . 
r .  I M* :  Wax,  i  n  fo vie .  meaf ure  tlie  laft  prodiid 
iof:  the3  concrete  vegetable  oils,  the  moft  folid, 
th^ftipft  brittle,  the  drieft,  and  the  lead  fnfible 
<^:tljefe!coi)tretc  ififlancimable  bodies,  the  moft 
x^^genited  of  all  the  oily  oxides,  is  colleded  in 
tte-hly*,  in  the  interior  of  which  the  bees  have 
cl&pofited  it-  for  conftm6Hng  their  cells,  of  a 
if  ©lour  at  ftrft  fawn  or  yellow,  but  is  deprived  of 
its  coloauv  and  bleached  byexpofure  to  the  air, 
^ftey.itJw: 'been  melted  into  thin  layers,  and 
ItnovMni  in  thfs  ftate  by  the  name,  of  virgin  wax ; 
ifeif^.thi  moft  employed,  and  riioft  ufefid  of  thefe 
irQiribuftiible.fubftances.  Itsifoftnefsi  its  du^ility, 
its  fufibility,  its  loofe  texture,  Its  'whitenefs, 
even  its  prefervafcbn;  its  brilKaiit  xronibuftion, 
jts  dryneft,-4t8  purity,  juid  ittodorous  quality 
jender  it  of  ineftimablc  value  for  the  purpofes 
of  life.  We  Ihall  fpeak  bf  this  fubjea  in  the  fub- 
fequent  feftion.  . 


.'J 


19.  The  numerous  ufes  in  wlucb  thefe 
butters,  tallpws  and  waxes  of  plants  are  em- 
ployed,'"are  lumciently  known.     I  liave  §lxeady 

elfewhere 
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dfewhere  indicated  a  part  of  them,  in  the  eni^* 
meration  of  the  fpecies :  as  condiments,  as  mild 
aliments,  as  matters  proper  for  lubricating  thp 
furfaces  of  a  great  number  of  bodies,  as  con^buf- 
tibles  proper  f6r  difFufmg  a  beautiful  light, 
and  difpelling  the  obfcurity  of  long  nights, 
thefe  precious  vegetable  products  render  many 
fervices  to  man.  They  are  alfo  employed  for 
forming  the  folid  mafs  of  ftatues,  for  pouring 
into  moulds,  and  repjefenting  in  relief  all  the 
obje6ls  whofe  image  we  wifli  to  preferve,  or  to 
imitate  their  forms.  The  fculptor,  the  ftatuary, 
and  the  model-maker  find  in  them  materials 
upon  which  they  can  .exercife  their  talents. 
Tliere  are,  therefore,  few  bodies  more  gene- 
rally employed ;  and  accordingly  ,all  countries 
have  their  wax^  or  their  particular  vegetable 
butters,  and  all  nations  are  careful  not  to  neg- 
leG^j  ordeftroy  the  plants  which  furnifli  them.  , 
20.  Medicine  has  alfo  derived  very  important 
adva.ntages  from  them.  The  wax  and  the 
butter  of  cocoa  anfwer  a  great  number  of  pur- 
pofes,  and  are  applied  to  a  feries  of  pharma- 
ceutical Works  and  preparations^  Som ''times 
they  are  employed  as  recipients,  to  bafes  of 
other  medicines ;  fometimes  they  ferve  to  giv^ 
confidence  to,  remedies  more  or  lefs  com- 
pounded,  fucb  a.s  ointmenti^^nd  plaftfr^.  Theif 
mild  or  infipid  taiie,  their  undiuous  ^uul  relax^ 
ing  quality^  and  their  empllienjb.propprty,»cauft 

them  sdfQ  tp.bfi^ci^plpyeda&.prittifiiyo^d  ?flfciif 
;  lis    ^  '^^  tial 
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tial   renieelies  in   a  great  number  of  cafes  in 
Wliich  thefe  virtues  are  indicated. 


Article  XIII. 

Of  the.  Tenth  of  the  immediate  Afafe?uals  of 
Vesetables  :  of  the  Volatile  Oil. 

-      •  '  .  .  I 

A.  Situation, 

1.  THE  name  of  volatile  oily  in  very  marked 
Dppofitioii  to  the  former,  is  given  to  that  oily 
jilice;  "iv^Fric^i  when' heated,  IJfee  the  fixed  oil,  rifes 
i^t!>fe  or  left  fpe^dily  and  eafily^ in  vapour.  It 
was  fotmel'ly  called  efftnce^  and  efential  oilj  be- 
cawfeit  was  confidfcrcd  a*  really  determining  the 
ixift^iit^fe-ot  the  effence  of  the  vegetable  matters 
vilich  'furfiiA  if.  -  Befules  the  characters  of  vo- 
latilEty;,  #hich  diftingJtiifti'  4i  from  the  fixed 
mW,  ?iiha^alfo  a  fmell  more  or  lefs  fragrant 
and  ariiWtitic;  rt  is  on  aceoimt  of  this  pro- 
perty that  it  was  defignat^d  by  the  names  of 
\fenc^ ^n^  ejjiniial oil.'  '  ' 
•  2.  Itis^  nM  \Vith-thid  genus  bf  oils  as  with 
thir  |>rectfaing;  'they  ^re  %ot  cofiftantly  diftri- 
t/ttted  atvd  infulated  i'ii  the  feeds  or  the  fruits 
^f  the'^vegetablfes^  *•  E/xperiencfr  flidWs  that  all 
tfie'^jiart*  of  ^  Ve^etaMeS-^^re^  ca|)abld-bf -contain- 
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ing  them,  and  that  by  a  very  remarkaMe  con- 
traft  with  the  fixed  oils,  they  are  never  met 
Avitluin  the  interior  of  the  feeds  themfelves. 
This  latter  fa6l,  which  has  not  fufficiently  fixed 
the  attention  of  chemifts  and  naturahfts,  proves 
that  the  properties  of  thefeoils  are  intirelyop-  . 
pofjte  to  thofe  of  the  fixed  oils,  and  that  their 
iifcs  in  nature  and  in  the  vegetable  edonomy  arS 
altogether  diffeitJnt;  their  burning  acrimoiiy 
would  render  them  no  lefs  prejudicial  to  the 
embryos  and  the  plantulse,  than  the  unftuous 
and  nutritive  mildnefs  of  the  firft  renders  them, 
iifeful  tip  thefe  delicate  beings.  Nature  has 
taken  thfe  fame  care  to  remove  the  volatile  oils 
from  tlie  interior  parts  of  the  feeds,  as  flie  has 
to  convey  t\ie  fixed  oils  thither;  the  latter  are 
a  real  milk  to  the  young  plants;  the  fornier 
would  aft  upon  them  as  a  deftru6live  poifon.  ^ 

3.  There  are  a  multitude  of  odorous,  aroma^- 
tic  roots,  more  or  lefs  acrid  in  their  taftc,  which 
contain  volatile  oil,  but  in  fuch  fraall  cclU, 
or  in  fuch  minute  veflels,  that  t lie  eye  cannot 
difcern  it  in  them,  and  that  it  caniidt  be 
extraded  by  mechanical  means;  but  the  fmell, 
the  inflammable  property,  and  the  more  or  lefe 
hot  and  burning  tafte  of  thefe  woody  roots 
prove  them  to  contain  this  vegetable  principle. 
The  principal  examples  of  roots  charged  with 
volatile  oil,  are  the  avensorbcnnet,  elecampane, 
wlnte  <littanv,  Florentine  orris-Fo<)t,  &g. 
-  4.  A  great  number  of  Av^oods^-  efpecially*  the 
fantaly  very  improperly  called  fandaUwooA^  ih 
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commerce,  and  in  the  arts,  the  lignum  Rhodium 
or  rofe^-wood,  the  pines,  the  firs,  the  Jarches> 
and  moft  trees  of  the  hot  climates,  efpecially 
in  Indja  and  America,  contain  more  or  lefs 
confiderable  quantities  of  volatile  oil,  which  is 
intimately .  and  profoundly  contained  in  them. 
Tlie  aromatic  anid  pungent  barks  are  alfo  im- 
pregnated with  them,  efpecially  thofe  of  cin- 
namon, of  the  caffia  lignea,  &c. 

5.  The  leaves  of  all  the  labiated  plants  are 
filled  with  Volatile  oil,  and. frequently  even  the 
cellules  which  contain  it  are  vifibleor  perceptible 
to  the  naked  eye  by  the  rugofities,  the  afperites, 
the  tubercles  which  mark  the  furface.  There  are 
even  fome,  like  thofe  called  (in  French)  on  tlmt 
account  mille-pertuis^  that  preient  to  the  eye 
very  numerous  tranfparen(?  points,  which  have 
been  t^ken  for  holes,  but  are  merely  fmall 
cellules,  covered  only  by  the  epidermis.  All 
thefe.  oily  leaves  are  diftinguifliable  hy  their 
lively  odour,  which  is  particularly  developed 
when  we  bruife  them  in  the  hands,  and  by  the 
manner  in  which  the  vegetables  which  bear 
them  quickly  change  the  air  of  the  atmof- 
phere.  Amongft  the  fpecies  of  plants  with 
odoriferous  leaves,  are  efpecially  enumerated 
balm,  the  mints,  efpecially  pepper-mint,  phlo" 
piis,  origanum,  rofemary,  and  many  other  la- 
biated plants.  The  odorous  leaves  of  the  um- 
belliferous plants,  and  efpecially  of  parfley, 
chervil,  fennel,  and  ai^gelica,  alfo  afford  vola- 
tile oil.     For  the  reft  the  chemical  charafter  of 

thi« 


this  family  is'  to  contaji n~  volatile -otV  in  *\'eVy 
part  The  leaves  of  tbfr conlpc^fir^c  i^afytffi  r  foch 
efpecially  as  M'^ormwood^  and  daiiio^ilej*  effort! 
much  of  it;  hypericunrljand  jlie  are  tif  th^ 
faitie -clafs.  : ..^  h.  -         -  --'      -;- 

6.  There  are  fewe'rfloweOT  Qapable^firrniflif 
.  ing'it.  -  We  may  howeverxlifHiD^iiiih  the  florets, 

and  fcmi- florets jof  the  camoiwlfsf.as  well  a^r^Y 
ieveral  fyngenefian  plants,  thierp^»l:li,Qf  tbtifet 
mon  and  orange  trees,  in  which  it  i«  fp^gll^ 
tranfparent  cavities.  Many  flowers  contai^iJl 
in  their  calixes,  fuel)  as  the  rofe,  the^t^love,  la* 
vender,  thyme,  and  a  great  Imraber  of  labiated 
plants  ;  fometimes  even  we  can  obferve  the  re* 
ficles  that  ferve  as  i-efervoirsfbrrit,  likefmall'lUr 
bercles,  or  ridged,  or  parts  more  tranfparent  than 
-  the  reft.  In  geneml  we  obferve  that  the  okit 
ferous  perianthufes  are  eitherifleiJiy4i^e.tjhofe:0!f 
the  j-ofe,  or.  fquarrofe  ahdligtieou^,  Hkc'thoft 
of  the  labiated  plants.      --        -^  -.  .1-  >   -  •  n 

7.  Volatile^'tnl  .?is  fometimes  fiked  in  tire 
fruits,  and- ef{K!GiaUy  in  their  teguments,  >V!» 
nilla,  cardamoms,  cubebs,  peppeiv  -'the  tbe^pife 
of  the' junipe?;  'aire  of  the:.fiifi:^iDrden  "xtt- 
mons,  oranges,  eitronsy^i  bergamots, .  and^iiH 
the  fruits  of  the  genus  citnus,:  conVdhi  :it  ^ 
their  external  coloured  fkin:  and  rn.fnmlicefli' 
excavated  in  their  zrft;:  wliieh  anre:>e*^ly  ^fl- 
ceived  on  the  outfide  of  tiiefe  fruits,  and  AVihiCli 
appear  in  the  fbmn  of  fmall  caviti^.diJpeftfed 
over  its  fuiface>rMiere  the  tjtaaiatit}^  o^  thJfc  ^A 
is  fufliciently :  confiderable,  and  the'  referb'Oifs 
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which  contain  it  are  fufficiently  full  for  it  to  be 
extta^e^  by  fi^ple  prcffure,  as  is  proved  even 
by  the  play  of  childien  when  they  fqueerc 
grange  peel  clofe  to  the  flame  of  the  candle,  in 
which  the  volatile  oil  affords  a  flafli  of  fire  and 
very  white  fparks,  as  it  pafies  through  it. 

8.  Ladly,  there  are  a  multitude  of  .  feeds 
from  which  Iht  volatile  oil  is  extrafted  in  con- 
fiderable  abundance ;  but  it  is  not  contained  in 
^bfir  interior,  as  I  have  already  remarked  ;  Na- 
IttfC  has  even  taken  many  precautions  in  order 
to  remove  it  from  the  embryo  lodged  between 
the  cotyledons.  On  the  outfide  of  thefe  there 
is  a  tunic,  frequently  horn-like^  fometimes  dou*, 
ble,  in  the  duplicature  of  which  the  particles  of 
volatile  oil  are  lodged  ;  fo  that  being  fituated  on 
tfie  outfide  of  this  hard  and  impenetrable  inte- 
gument, it  cannot  pafs  through  and  reach  the 
•interior  part.  This  admirajble  ftruSure  is  efpc- 
cially  obferved  in  the  feeds  of  a  gi:eat  number 
of  the  umbelliferous  plants,  whofe  ridgy  fur- 
TO  wed,  tuberculated  furface  is  placed  beneath 
thefe  appendages  of  fmall  drops  of  volatile  oil 
What  has  been  faid  of  the  nutmeg,  wliich  con- 
tains volatile  oil  in  its  interior  fubftafice,  muft 
[be  underftood  only  of  a  particular  fubftance 
which  is  not  the  pulp  of  the  cotyledons  itfelf, 
hut  a  kind  of  perifperma,  which  has  no  com- 
munication with  the  embryo. 

9.  The  quantity  of  volatile  oil  varies  greatly 
in  the  parts  of  vegetables  that  contain  it,  ac- 
cording to  the  age  and  the  foils  which  have 
p-rp^nced  them.   Some  plants  yield  more  of  this 

oil 
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wl'when  tliey  iare  frefli ;  others,  which  ate  fewer 
in  TKimber,  afford  more  of  it  M'hen  they  arettiy. 
We  frtay  fee  in  tl^  Elements  of  PhaTmacy  oF 
Baum^,  an  nfeful  notice  concerning  the  pre* 
paratiotis  of  this  matter  exti'a<5led  from  the  prin* 
cipal  plaints  in  common  ufc,  in  different  ftates 
an d  in  diSei^ent  y eai^. 

B.  ExtraSion* 

10.  There  are  two  general  proceffesfor  ob- 
taining volatile  oil.  When  this  principle  is 
fufficiently  abundant,  fluid,  and  contained  \t, 
veficles,  aimoft  infulated  and  pure,  fo  as  to  ^ 
capable  of  being  feparated  from  them  by  me- 
^chanical  means,  fimple  expreffion  is  then  em- 
ployed. It  is  in  this  manner  that  the  ViOlatile 
oil  is  extra^led  from  the  lemon,  the  citron,  the 
hergamot  a«d  the  orange;  it  is  well  knowia 
that  by  prefling  the  frefh  peels  of  thefe  ftuitj 
wecaufe  this  oil  to  Ihoot  out  in  the  liquid  fonn. 
In  the  fouthern  departments  of  Frahee,  and  in 
Italy,  thefe  frefli  peels  are  rafped,  the  oily  cells 
are  lacerated,  the  pafte  formed  by  the  paren- 
chyma impregnated  with  oil  is  prefled  upon 
inclined  plates  of  glafs,  the  oil  coHeds  6pon 
them  in  drops  which  unite,  and  run  towards 
the  bottom  M^here  they  are  coll'eded ;  they  ai^e 
fiiffered  to  depofit  a  fine  fediment  by  being  kept 
a,t  reft  in  clofe  veffels,  and  thus  are  obtained  what 
perfumers  call  efiences  extrafted  without  heat. 

11.  Moft  of  the  oleophorous  plants  do  not 
admit  ^  this  treatment,  becaufe  they  do  not 

contain 
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:contam  the  volatile  oil  fo  detached,  fo  dilh-ibtit- 
ed,  fo  fluidj  and  fo  abundant :  all  thefe  and  their 
•parts  which  are  dry  are  treated  by  diftillation. 
After  they  have  been  macerated  foT  fome  hours 
jn  water ;  they  are  put  with  the  water  into  a  cop- 
-  per  alembic,  which  is  filled  about  two  thirds; 
a  capital  of  tin  provided  with  a  refrigeratory  is 
added,  and  luted  with  fized  paper  to  the  cucur- 
bit. The  fire  is  urged  to  ebullition,  after  cold 
water  has  been  put  into  the  refrigeratory;  a 
large  quantity  of  the  vapour,  of  odorous  water 
jifes  charged  with  volatile  oil,  which  it  actually 
contains  in  folution,  and  accompanied  with  the 
portion  of  volatile  oil  which  it  cannot  diflblve 
on  account  of  its  abundance :  both  thefe 
produ6ts  are  received  into  a  veffel  of  glafs 
of  a  particular  form,  which  is  called  a  Flo- 
centine  receiver,  becaufe  it  was  firft  ufed  at 
Florence.  It  is  a  conical  veflel  having  a  tube 
a  little  above  its  bottom,  the  upper  extre* 
mity  of  which  reaches  only  a  little  '  below 
the  aperture  of  the  receiver,  and  which,  being 
curved  at  this  place  towards  the  baf<^  fufFers 
the  more  abundant  portion  of  water  to  run  off, 
and  permits  the  oil  to  colleft  in  the  upper  part 
of  the  receivei: ;  formerly  a  worm  was  em- 
ployed in  the  diftillation  of  the  volatile  oilfej 
but  it  has  been  laid  afide,  becaufe  it  was  pel* 
^reived  that  a  portion  was.  loft,  which-attachf4 
itfelf  to  the  fides  of  the  metallic  tube.  ;  -  . 
12.  The  water  which  pafles  with  the  dil  4s 
white,  turbid,  and  as  it  were  milky,  becaufe  it 
contams  a  fmall  quantity  of  oil  fufpendgd ;  but 

this 


yOLATIL?   OIL.  491 

this  liquor  gradually  clarifies,  by  depofiting  this 
oil,  which  rifcs  to  its  furfuCjC  and  unites  with  that 
which  paffes  immediately  in  drops.    When  this 
water  has  become  clear,  it  is  ftill  charged  with  the 
odour  of  tl>e  plant,  and  it  was  formerly  thought 
to  be  impregnated  with  a  particular  principle 
of   the    vegetable    which    Boerhaave    called 
Spirit  us  Rc8:orj    and    was  defignated  by  the 
name  of  Aroma  in  the  methodical  nomencla- 
ture;  concerning  the  pretended    exiftence  of 
which    I  fliall  ihow  that    the    chemifts    have 
committed  a. great  error#     This  odorous  water» 
which  accompanies  the  volatile  oil  in  its  dif-  * 
tillation,    is    nothing   but   a   real  folution   of 
volatile  oil  in  the  water  as  I  fliiall  foon  demon* 
ftrate.     As  a  firft  proof  I  here   mention  the 
property  which  it  has  long  been  admitted  to 
poflefe,     of  augmenting  the    quantity   of  oil 
that    can  be     obtained    by  the  diftillation    of 
a  plant,  when   we  diftil   it  dry   and  fcarceiy 
odorous,  with  the  aromatic  water  obtained  from 
the  fame  plant :  this  is  always  carefully  pradiifed 
in  laboratories  that  are  managed  with  proper 
care  and  attention^ 

13.  Some  different  p.i:a6i;ice3  are  followed  in 
the  diftillation  of  the  volatile  oils,  according 
to  the  dry,  folid,  or  more  pr  lefs  hard  nature, 
and  according  to  the  proportion  of  this  principle 
which  exifts  in  the  vegetable  fiibftance.  The 
roots,  the  woods,  the  barks,  the  fruits,  the 
dried .  plants,  are  macerated  for  a  longer  or 
fliorter  fpace  of  time  in  water,  after  they  have 
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been  cut,  chopped,  rafped  or  pounded.  This 
maceration  continnes  from  fome  ho«rs  to  feme 
days,  according  to  the  folidity  or  the  drjrnefs 
of  the  vegetable  matter.  In  order  to  raifc  the 
mixture  of  water  land  plants  to  a  higher  tempera- 
ture, and  to  caufe  a  greater  quantity  of  volatile 
oil  to  come  over,  chemifts  have  recommended  a 
certain  dofe  of  muriate  of  foda  to  be  added,  which 
by  giving  greater  denfity  to  the  water,  .caufes 
it  to  alfume  a  higher  temperature  previous  to 
its  volatilization.  The  frelh  plants  in  full  vege- 
tation are  diiVilled  with  lefs  water,  and  do  not 
require  to  be  previoufly  macerated,  nor  do  they 
demand  fo  high  a  temperaturcin.  order  to  give 
out  their  volatile  oil, 

14.  Aprocefswas  formerly  employed  in  the 
laboratories  of  pharmacy  and  perfumery,  which 
has  long  fince  been  laid  afide  on  account  of  its 
impcrfeftion  and  the  bad  produft  which  it 
afforded.  The  vegetable  matter,  generally  dry, 
efpecially  the  clove,  was  bruifed  and  placed  upon 
a  piece  of  linen  extended  over  the  furface  of  a 
conical  glafs  almoft  full  of  water ;  upon  this 
linen  and  above  the  vegetable  matter  which  it 
fupported,  a  plate  of  copper  containing  ignited 
coals  was  placed ;  the  caloric  difengaged  from 
thefe  coals  penetrating  tlie  vegetable  fubftance, 
fufed  and  feparated  the  oil  which  pafled  through 
the  linen,  and  fell  into  the  glafs,  where  it  Avas 
collecled  at  the  furface  of  the  water.  This 
operation  was  termed  dijiillation  per  dtfctnfumy 
on  account  of  the  direction  which  the  fire  placed 
above  gave  to  the  vapour ;  but  it  afforded  a 

browa 
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brown  and  partly  burned  oil,  mixed  with  thlt 
which  the  ftrongly  torrefied  vegetable  matter 
yieldeil,  and  with  coal;  it  had  befides  the  in- 
convenience of  caufing  a  lofs  of  the  greater  part 
of  the  volatile  oil,  which  efcaped  between  the 
linen  and  the  bottom  of  the  plate  of  copper, 

15.  As  moft  of  the  volatile  oils  are  intended 
for  perfumery  under  the  name  of  effences,  and  ^ 
appropriated  to  the  preparation  of  different 
fragrant  matters,  I  muft  her^  fubjoin  a  fourth 
proccfs  which  is  not  generally  ranl^ed  in  this 
order  of  cheriiical  fa6ls,  becaufe  it  has  been  con- 
fidered  as  belonging  to  th'e  hiftory  of  the  aroma, 
the  particular  exiftence  of  which  I  do  not  ad- 
mit, for  reafons  which  I  ihall  foon  explain. 
There  are  fome  plants  or  flowers  of  an  extremely 
pltafant  and  agreeable  odour,  from  which  no  vo- 
latile oil  can  be  obtained  by  diftillation,  becaufe 
this  principle  is  fo  delicate  in  them,  fo  much 
attenuated,  and  fo  eafy  to  be  decompofed,  that 
the  temperature  requifite  for  difengaging  it 
deftroys  it,  alters  it,  and  renders  it  fetid :  fuch 
are  the  tuberofe,  the  narciffus,  the  jonquil,  the 
lily  of  the  valley,  the  hyacinth  and  mod  of  the 
fo  highly  fragrant  flowers  of  the  liliaceous 
tribe.  Such  are  alfo  in  other  families  of  ve- 
getables, the  refeda,  the.  turnfole  and  fome 
others,  A  method  li'as  been  contrived  for 
qoille6ting,  fixing,  and  diflblving  this  very  fu,. 
gacious  and  decompofable  odorant*  principle, 
by  inclofing  thefe  flowers  in  cotton  impreg- 
nated with  a  fixed  inodorous  oil,  and  fufFering 
fhcDsi.tQ.pa^erate  forfonje  time  at  a  mild  tern- 

■  ■'.)■  '  perature. 
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perature.      The  oil  of  ben  is  taken  fot  thy 
opera'tion ;  alternate  layers  of  cottori  impreg- 
nated with  it,  an3  of  flowers  are  placed  over 
a  water-bath;  the  laft  of  the  layers   of  flow- 
ers is  covered  with  a  thick  layer  of  the  oiled 
cotton  ;  a  tin  lid  is  clafed  and   well  luted   on  j 
^the  veffel  is  then  plunged  into  a  water-bath, 
the  water  of  which  is  kept  at  thirty  degrees  of 
heat  and  upwards  ;  here  it  is  left  for  fome  hours, 
or  even  fome  days ;    it  is  then  cooled,  after 
which  the  layers  of  cotton  are  carefully  taken 
out,  and   preifed ;   the  oil  which  flows  out  is 
charged    with    the    odorous    principle    of  the 
flowers,  and  forms  a  kind  of  artificial  eiTence; 
and  it  IS  fo  true  that  it  is  to  a  volatile  oil  that 
this  odour  is  owing,  that  by  afterwards  treat- 
ing the  perfumed  oils  with  alcohol,  we  take 
from  them  all  this  odour,  and  in  that  manner 
prepare  what  were  formerly  termed  fpirituous 
eflential  waters,  or  fpirituous  aromatic  waters, 

/  •  ■ 

C.  Phjifical  Properties, 

16.  Though  volatile  oil,  to  whatever  plant 
it  may  belong,  and  however  varied  it  may  be 
in  its  properties,  neverthelefs  always  prefents 
fome  that  are  fufficiently  diftindl  and  fuflfi- 
ciently  marked  to' be  capable  of  beitig  confi- 
dered  as  charafteriftic  of  this  genus  of  imme* 
diate  materials;  though  we ,  may  particularly 
enumerate  in  this  order  their  fragrance  and 
their  volatility,  yet  thefq  properties  have  fuch  a 
number  of  differences  that  it  is  impoffiblc  to 

defcxibe 
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dcfcribe:  them  in  a  general  manner,  and  it  be- 
comes indtfpenfably  neceffary  to  take  a  furvey  of 
the  principal  varieties  which  they  prefent,  in 
order  to  obtain  a  competent  notion  of  the  whole 
genus.  . 

17-1  ihall  begin  with  their  odour.  The  utmoft 
ftretch  of  the  imagination  cannot  comprehend 
the  aftonifliing  multiplicity  of  varieties  and  of 

differences  that  belong  to  this  jfirft  charaSen 
Not  only  each  plant  and  ^very  oil  has  its  pecu- 
liar character,  but  it  alfo  varies  in  each  of  thefe 
produ6h,  by  fhades  which  the  organ  of  fmell 
can  alone  appreciate,  according  to  a  multitude 
of  circumftances,  the  influence  of  which  it  is 
impoffible  to  point  out  though  we  can  eafily  re- 
cognize their  exiftence*   What  is  of  the  greateft 
importance  to  be  well  known  in  this  rcfpeft, 
is  that  there  does  not  exift,  as  has  hitherto  been 
believed  a  particular  principle  independent  of 
the  oil  itfelf,  which  was  formerly  confidered  as 
the  aroma  or  Spiritus  Reftor,  which   was  faid 
to  be  difengage^  from  the  volatile  oil :  it  is  the 
volatile  oil  intirely  reduced  into  vapour,  and 
a6ting  in  its  totality  upon  the  olfaftory  nerves. 
18.  The  confidence  of  volatile  oils  varies,  but 
much  lefs  than  their  odour.     There  are  four 
principal  kinds  of  confidence  in  thefe  oils ;  fome 
are  fluid  in  appearance,  like  water  or  thofe  of 
lavender,  of  rue,  of  lemons,  of  bergamot,  and 
of  citron ;  this  is  efpecially  obferved  in  the  oils 
obtained  by  expreffion.     Some  are  thick,  and 
vifcid,  a^  ate  in  general  thofe  of  the  woods,  the 
/.OQts, .  ^hft  Jiitr)»  .^nd  the  fruitg  -of  In^ia*  and 

America. 
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America.  Others  coogeaf  and  affome  a  grahu^ 
latetl  or  fblid  confiftcnce  at  temperaturca  iiiare  of 
lefs  low,  fuch  as  thofe  of  anifeed,  fennel,  parfley, 
and  balm  ;  feme  of  the  latte?  are  always  con- 
crete, like  tliat  of  the  rofe,  which  has  the  cou- 
fiftence  of  a  butter  or  fat.  I.aftly,  feveral  are 
Capable  of  cryftallizing,  and  depofiting  ini 
the  midft  of  the  portion  that  has.  renaained 
liquid,  tranfparent  polyhed|;a>  more  or  lefs  yel- 
low, which  are  nothing  elfe  thaifk  pure  oil ;  it 
appears,  however^  that  tliis  latter  eflfe^  which 
takes  place  only  in  the  courfe  of  time,  and  has 
been  obferved  efpecially  in  the  oils  of  xiofemary, 
^  and  of  lavender,  depends  upon  a  commence* 
nient  of  oxidation,  as  Citizen,  Vauquelin  had 
fufpected*  Sometimes  thefq  oily  cryftaUhavc 
been  confounded  with  camphor,  which  is  eafy 
to  be  diftingui£|i,ed  from  them,  as  I  intend  to 
ihow. 

19.  It  muft  alfo  be  admitted  that  a  great 
,  diiference  obtains  in  the  colour  of  the  volatile 
.  oils.  There  are  fome  which  are  coloVirlefs  or 
have  only  a  flight  lemon-colour,  like  that  of 
anifeed,  and  moft  of  thofe  that  are  extracted 
AVithout  the  aftion  of  fire  from  the  ikins  of  fruits. 
Moft  arc  of  a  more  or  lefs  marked  yellow,  fuch  as 
that  of  the  officinal  lavender,  that  of  the  greater 
lavender,  which  is  called  oil  of  fpike,  lavendula 
fpica, "  and  a  great  number  of  others ;  fome 
are  of  a  deep  yellow,  red  or  brown  colour,  as 
the  oils  of  cinnamon,  of  cloves,  of  Rho- 
dium, &c.  'y  feveral  are  blue,  that  of  camo- 
mile, green,  like  that  of  parfley,'  of  a  greeniih 

blue. 
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blue,  like  that  of  hypeticum ;  fome  are  obtain- 
ed blue  at  the  moment  of  their  diftillation,  bat 
afterwards  become  red  by  lapfe  of  time,  as  is 
obferved  in  the  oil  diftilled  from  galbanum,  &C; 
In  general  the  yellowifli  and  reddiih  a;re  the 
two  predominant  colours  in  the  volatile  oils, 
and  it  is  always  at  one  or  other  of  thefe  tinges 
that  they  arrive  and  remain. 

20.  The  tafte  of  the  volatile  oils  is  almoft  con- 
ftantly  acrid,  pungent,  hot,  and  even  burning  • 
fome,  however,  have  only  a  very  feeble  tafte* 
Frequently  thofe  vegetable  fubftances  that  are 
very  acrid  and  bitter,  do  not  yield  an  oil  thai 
has  this  property,  as  is  the  cafe. with  pepper  and 
with  worm-wood.  When  we  place  a  fingle  drop 
of  volatile  oil  upon  the  tongue,  it  produces 
upon  it  the  fenfation  of  a  very  violent  burning 
and  irritatioti.  This  fenfation  frequently  even 
propagates  and  extends  itfelf  into  the  throaty 
the  oefophagus,  and  as  far  as  the  ftomach,  by 
an  impreflion  of  heat  and  acrimony,  which 
excites  with  delicate  and  nei^vous  perfons, 
fpafms,  borborygmi,  eruftations,  naufea,  weak^ 
nefs,  and  fic4^neJs.  Frequently  this  fcene,  which 
is  entirely  owning  to  the  nervous  action,  ter- 
minates in  evacuations.  Accordingly  the  phy- 
iicians,  who  rank  this  matter  amongft  the  almoft 
cauftic^and  acrid  fubftances,  when  it  afts  in  the 
mafs,  have  coiifidercd  it,  when  prefcribcd  only 
\n  a  very  fmall  proportion,  and  extended  in  a 
voluminous  vehicle,  as  a  ftimulant,  and  more 
or  lefs  powerfully  irritating.  Its  effeft  is  fpeedily 
propagated  to  organs  far  remote  from  the  place 
:    Vol.  VIL  K  k  to 
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to  which  the  volatile  otl  is  applied :  in  this  liwitt* 
ner  it  quickly  imparts  to  the  urine  a  ftrong  fmel!j 
which  is  frequently  agreeable,  and  refcmbles  th«i;t 
of  the  iris  or  violets.  It  is  by  a  fimilar  prin-^ 
ciple  that  afparagus  appears  to  communicate  to 
it  an  ihfupportable  fet6r. 

2L  In  general,  the  volatile  oil  has  a  fpecific 
gravity  inferior  to  that  of  water,  and  as  is  well 
known,  fwims  upon  the  furface  of  this  liquid. 
However,  thofe  of  the  clove,  of  cinnamon,  and 
of  faflafras  fink  in  water ;  but  it  is  not  to  be 
concluded  from  hence,  that  the- oils  of  Exotic 
plants,  thofe  of  India  efpecially,  are  generally 
heavier  than  water,  fince  thofe  of  niace,  of  nut- 
megs, of  pepper,  of  cubebs^  of  cardamom,  are 
lighter  than  this  liquid.  In  general  the  fpecific 
gravity  of  the  volatile  oils  that  are  lighter  than 
Water  is  to  that  of  this  liquid  a's  8697,  8938, 
9910  to  1(X)00.  That  of  thofe  which  are 
heavier  on  the  other  hand,  :  :  103€3  or  10439; 
10000. 

22.  To  this  enunciation  of  charafters,  or  phy- 
fical  properties,  we  niuft  fubjoin  that  of  the 
adulterations  or  fophiftications  which  are  too 
frequently  praftifed  upon  thefe  oils;  it  is  almoft 
always  with  the  fixed  inodorous  oils  or  with 
oil  of  turpentine,  the  moft  common  arid  the 
cheapeft  of  thefe  fub {lances  that  the  more  coftly 
volatile  oils  are  diluted  and  their  quantity  in- 
ereafed.  By  rubbing  a  piece  of  fine  paper  which 
quickly  becomes  impregnated  with  it,  w'e  dif-  , 
tinguifli  a  volatile  oil  adulterated  with  a  fixed 
pil,  by  the  circumftatiGe  that  when  the  portion 

of 
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of  the  firft  has  b€en  volatilized,  thefc  rciiiains 
upon  the  paper  an  oily  fpot,  formed  by  the  fixe4 
oil,  which  is  not  volatilized  in  the  fame  manner* 
As  to  thofe  that  are  mixed  with  oil  of  turpen- 
tine, they  are  diftinguiflied  by  the  very  charac- 
teriftic  odour  of  the  latter,  which  remains  for 
fome  time  after  the  volatilization  of  the  other. 
Mere  fri<5lioa  in  the  hands  is  frequently  fuffi- 
.  cient  to  diftinguiih  both  thefe  fophiftication® 
by  the  fmell.  It  13  more  diflficult  to  diftinguiih 
the  mixtures  of  the  volatile  oils  that  refemblc 
one  another  in  their  fmell,  confiftence  and 
colour ;  but  thefe  are  more  rare  and  lefs  frau- 
dulent. When  they  are  mixed  with  alcohol, 
we  may  eafily  difcover  this  fraud  by  throwing 
them  into  water,  which  produces  a  very  abun- 
dant mili:- white  precipitate. 

D.  Chemical  Ptvperties. 

23.  After  what  has  been  fhown  in  the  two 
preceding  articles  concerning  the  chemical 
properties  of  the  fixed  oils,  it  is  oiily  necef- 
fiiry  to  compare  the  volatile  oils  with  the  for- 
mer, and  to  iqfift  upon  the  differences  that 
fubfift  between  tllefe  two  genera  of  bodies.  It 
is  evident,  that  the  firft  difference  which  cha- 
ra6lerizes  them,  and  which  is  expreffed  by 
their  name,  is  that  they  muft  be  infinitely  more 
difficult  to  be  decompofed  by  the  adion  of  the 
fire  than  the  fixed  oils.  They  are  reduced  fo 
quickly,  and  fo  eafily  into  vapour,  that  it  is 
almoft  impoffible  to  effed  theij;  decompofitjon 
.  K  k  §!       .  ia 
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in  this  mannen  However  by  diftilling  them 
very  flowly  with  a  gentle  heat,  after  having 
fixed  them  to  a  certain  degree  by  means  of 
very  fine  fand  or  alumine,  they  afford  water, 
carbonated  hidrogen  gas,  carbonic  acid  gas,  a 
portion  of  oil  a  little  thickened,  and  they  leave 
a  coaly  mark.  By  repeating  this  operation, 
the  volatile  oil  is  at  length  decompofed,  though 
very  flowly,  and  with  great  difficulty. 
'  24.  They  are  much  more  combuftible,  they 
inflame  in  the  cold  by  the  mere  conta^  of  a 
body  in  ignition,  or  by  the  ele6lric  fpark;  they 
difFufe,  whilll  burning,  an  abundant  fmoke,  and 
yield  much  foot ;  their  flame  is  very  ftrong  and 
very  white ;  the  heat  which  they  difengage 
very  abundant,  and  they  require  more  oxigen 
for  their  combuftion  than  the  fixed  oils,  and 
afford  more  water  amongft  the  produ6ls  of 
jtheir  combuftion.  This  manifeftly  -proceeds 
from  the  large  portion  of  hidrogen  which  they 
contain,  and  from  the  fmaller  quantity  of  their 
carbon.  On  account  of  their  greater  combuf- 
tibi}ity,  the  oil  of  lavender,  or  fpike,  is  ufed  for 
the  purpofe  of  lighting  lamps  for  illuminations 
with  greater  difpatch,  by  firft  impregnating  their 
wicks  with  this  oil. 

25.  When  expofed  to  the  cold  air,  they  un- 
OersTQ  another  kind  of  alteration.  Moft  of 
them  become  coloured  and  thickened,  thev 
all  emit  a  ftrong  odour;  they  vitiate  the  air,  and 
quickly  render  it  deleterious  to  animals,  as  is 
proved  by  the  paintings  in  which  they  are 
Employed ;    they  emit   hidrogen  which  forms 

water, 
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water,  of  which  we  frequently  find  drops  more 
or  lefs  perceptibla  at  their  furface,  when  they 
are  kept  in  veffels  not  properly  clofed.  Some 
of  them  cryftallize  ;  moft  of  them  pafs  into  the 
refmous  ftate,  and  then  lofe  the  greateft  part 
of  their  odour  ;  which  manifeftly  depends  upon 
the  joint  effeft  of  the  lofs  of  a  portion  of  their 
hidrogen,  and  the  augmentation  of  dicir  car- 
bon. 

26.  They  combine  fenfibly  and  eafily  with, 
water.  It  is  fufficient  to  agitate  them  in  this 
liquid,  in  order  to  diffolve  them.  The  fluid  then 
contrads  a  ftrong  fmell,  and  a  flight  acrid  tafte; 
it  is  in  this  manner  that  I  prepare  thexfragrant 
aromatic  waters,  which  are  nothing  more  than 
folutions  of  volatile  oil  in  water,  prepared  by 
the  aftion  of  fire,  and  diftillation. 

27.  They  diiTolve  phofphorous  and  fulphur. 
The  firft  of  thefefolutions,  which  is  luminous  in 
the  dark,  is  very  fetid,  and  affords  phofphorated 
hidrogen  gas^  by  the  a<?lion  of  fire,  the  feeond, 
which  is  very  much  coloured,  and  known  by  the 
name  of  balfam  of  fulphur  in  pharmacy,  a  name 
to  which  that  of  the  oil  with  which  it  is  pre- 
pared is  ^dded,  as  terebinthinated,  anifaied,  &c. 
affords  much  fulphurated  hidrogen  gas  by  the 

.  adion  of  heat.  Tliey  do  not  aft' upon  the 
metals,  nor  do  they  combine  with  their  ox- 
ides like  the  fixed  oils.  In  general  they  arc 
lefs  difpofed  than  thefe  to  form  oily  ox- 
ides, and  when  treated  >vith  oxigenated  mat- 
ter, whatever  thefe  matters  may  be,  they  tend 

rather 
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rather  to  be  decompofed,  and  to  fuffer  their 
hidrogen  and  carbon  to  become  infulated> 

28;  This  is  the  reafon  of  the  difference  of  the 
a£lion  which  the  acids  exert  upon  the  volatile 
oilsj  from  that  which  they  exert  upon  the  fixed 
oils.  In  general  the  former  are  much  more 
decdmpofabie  and  alterable  by  thefe  bodies. 
The  concentrated  fulphuric  acid  renders  them 
brown  and  thick,  by  difengaging  part  of  their 
hidrogen  with  effervefcence  and  heat ;  it  con- 
verts a  portion  of  them  into  water.  What  re- 
mains of  the  volatile  oil  after  this  aQ;ion,  is 
neither  a  refin,  nor  a  bitumen,  as  has  been  be- 
lieved ;  .it  is  really  the  volatile  oil  reduced  to 
coal,  in  part  decompofed,  and  containing  an 
acid.  The  nitric  acid,  charged  with  nitrous 
gas,  inflames  them  immediately,  converts  a  large 
part  of  them  into  water  and  carbonic  acid,  but 
leaves  a  voluminous  and  light  coal ;  the  fame 
acids,  diluted  with  water,  turn  thefe  oils  white 
or  yellow,  and  thicken  them,  but  do  not  re- 
duce them  to  the  real  faponaceous  flate,  as 
has  been  pretended.  This  is  only  a  flow  de- 
compofition,  which  tends  to  convert  them  into 
vegetable  acids.  The  muriatic  acid  alters  them 
but  very  little.  The  oxigenated  muriatic  acid 
whitens  them,  renders  them  partly  concrete,  or 
thickens  them,  and  brings  them  nearer  than  the 
preceding  to  the  rcfinous  ftate. 

29.  The  alkalis  do  not  diffolve  them  but 
with  much  difficulty :  hence  the  very  long 
difcuffions   amongfl  the  chemifts   concerning 

the 


the  foap  propofed  by  the  alchehiift  Starkey 
The  fmall  quantity  of  foap  obtained  by  tri^ 
turating  concentfated  cauftic  alkaline  leys, 
with  the  volatile  oils,  aiid  leaving  them  for 
fome  time  together,  is  termed  fcwonule  in  the 
methodical  nomenclature,  in  order  to  indi- 
cate, that  it  is  in  fa6t  a  combination  Very 
(lightly,  or  very  little  fapanaceous.  This  weak 
combination  between  thefe  matters,  evidently 
depends  upon  the  little  tendency  which  a  vola- 
tile oil  his  to  abforb  oxigen  without  l>eing  de- 
compofed  by  it,  or  to  form  an  oily  oxide. 

30.  Th6  falts  exert  no  fenfible  a6lion  upon  the 
volatile  oils.  The  nitrates  burn  them  with  the 
affiftance  of  heat.  The  fuper-oxigenated  muriate 
of  pot-afh  inflames,  and  deftroys  them  by  per- 
cu-flion.  The  metallic  falts  and'  folutions  are 
frequently  decompofed  by  the  volatile  oils,  ef- 
pecially  when  they  are  left  for  a  long  time  in 
contaft  with  thefe  mixed  combuflible  bodies. 
Thus  a  folution  of  gold,  a^^-itated  with  a,  volatile 
oil,  and  kept  for  a  long  time  with  it,  preci- 
pitates grains  or  plates  of  gold  :  the  oil  acquires, 
in  this  cafe,  the  property  of  feparating  in  the 
cryftalline,  folid,  and  regular  form,  as  has  been 
obferved  by  Citizen  Vauquelin. 

31.  Laftly,  volatile  oil  unites  more  or  lefs  eafily 
with  the  ditferent  materials  of  ves:etables  that 
have  already  been  examined.  Mucilage, 'fngar, 
and  even  fecula,  with  the  aid  of  a  little  heat,,rendei: 
them  either  foluble  or  capable  of  remaining  for  a 
long  time  fufpended  in  water.  It  fe  in  this  man- 
ner thit  '^^^teay  commumt^ate  to  this  Kquid,  or 

to 
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to  fevcral  other  bodies,  the  aromatic  part  orfnrif^ 
with  volatile  oil,  fuch  as  the  citron,  the  orangey 
&c.  the  peel  is  rubbed  with  fugar,  which  ab- 
forbs  a  portion  of  oil;  and  afterwards  diffolve 
this  fugar  in  water :  this  is  what  is  named 
oleoy  or  oleofaecharum.  The  volatile  oils  arc 
very  eafily  united,  either  with  the  fixed  oils  by 
fimple  agitation  and  mere  mixture,  or  with  the 
waxes  and  vegetable  butters,  by  means  of  a 
gentle  heat.  The  latter  fix  them  in  fome  mea- 
fure,  and  thus  form  the  unguents,  or  the  fra- 
grant ointments  of  the  ancients.  Nature  pre- 
fents,  re^dy  formed,  this  union  of  an  oily  and 
butyraceous  juice  with  a  volatile  oil,  in  the 
butter  of  nutmegs  and  in  feveral  other  vege- 
tables. 


E.  Species. 

32.  All  that  has  been  faid  concerning  the 
principal  differences  of  the  volatile  oils,  efpe- 
cially  as  to  their  fituation,  of  their  extraftion, 
and  of  their  phyfical  properties,  might  in'facl 
be  fufficient  to  obviate  the  neceflity  of  diftin- 
guifhing  fpecies  in  this  vegetable  principle,  and 
even  to  eftabli(h  a  fufficientlv  marked  diftinc- 
tion  amongft  them.  I  fliall,  therefore,  content 
myfelf  with  prefcnting  a  concife  fketch  of 
the  method  which  may  be  followed  in  order  to 
divide  the  volatile  oils  into  fpecies,  at  the  fame 
time  remarking,  that  I  cannot  attend  to  the  ob- 
jed  of  treating  fimply  of  the  numerous  feries 

of 
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of  Oils,  which  arc  employed  in  the  arts,  but 
fliall  merely  refer  them  in  general  to  a  certain 
number  of  principal  fpecies. 

33.  On  comparing  with  each  other  the  very 
numerous  volatile  oils,  which  are  extraded  from 
plants  for  the  purpofes  of  pharmacy  or  per- 
fumery, I  divide  them  into  fix  principal  genera, 
according  to  their  fenfible  charafters,  their  che- 
mical properties,  or  their  mixtures,  and  I  dcfig- 
nate  thefe  fi^x  genera  by  the  denominations  of 

fugacious  oils,  light  oils,  vifcid  oils,  concrete 
oils,  ceraceous  oils,  and  camphorated  o\h. 

34.  I  term  thofe  fugacious  oils,  which  can- 
not be  collefted  either  by  diftillation,  or  by  ex- 
preffion ;  which  cannot  be  obtained  except  by  ab- 
forbing  them  from  thq  vegetables  which  contain 
them,  and  fixing  them  by  means  of  fat  oils. 
The  principal  fpecies  of  this  kind,  which  have 
hitherto  been  confounded  with  the  fpiritus  rec- 
tors, or  pretended  aromas,  are  thofe  of  the  lily, 
of  the  tuberofe;  the  narciflus,  of  the  hyacinth, 
of  the  convallaria,  of  the  jafmine,  of  the  refeda, 
and  of  the  heliotrope. 

35.  The  Hght  oils  of  the  feeond  genus  are 
thofe  which  are  very  liquid,  almoft  colourlefs-, 
tixtrafted  by  the  mere  expreifion  of  the  cortices 
in  which  they  are  inclofed  in  very  vifible  vefi- 
cles.  The  beft  known  fpecies  are  the  eflences  of 
lemon,  of  orange,  of  citron,  of  bergamot,  &c. 
It  is  to  be  obferved,  that  thefe  are  capable  of 
paffing  into  the  two  following  ftates,  with  the 
afllftance  of  time  and  lofs  of  hidrogen. 
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3(\  In  the  third  genus  I  place  tlie  vifcid  or 
thick  volatile  ojLsf,  generally  of  a  brown  colour. 
The  preceding,  when  kept  for  a  long  time,  ar- 
five  at  this  flate.  This  genus  comprehends  the 
oils  of  mace,  of  cardamoms,  of  pepper,  and  ef- 
*  pecially  the  oils  that  are  heavier  than  water, 
'  of  faflafras,  of  cloves,  and  of  cinnamon. 

37.  To  the  fourth  genus  I  refer  the  volatile 
oils,  obtained  like  the  preceding,  by  the  aftion 
of  fire  and  diftillation,  but  which  affume  a  con- 
crete or  cryftalline  form,  either  by  cooling,  or 
by  a  flow  evaporation  and  cryftallization.  The 
principal  fpecies  of  the  firlt  are,  the  oil  of  par- 
fley,  of  fegnel,  of  anifeed,  of  balm,  of  rofe, 
to  ,the  fecond  belong  the  oil  of  thyme,  of 
marjoram,  of^ mint,  and  undoubtedly  a  much 
greater  number  fufceptible  of  cryftallization. 

38.  The  fifth  genus  is  formed  by  the  volatile 
waxy  oils  which  nature  prefents,  and  which 
art  extracts  by  preffure,  and  their  previous 
foftening  by  means  of  fire,  in  the  concrete 
ftate,  united  with'  butyraceous,  or  waxy  oily 
matters.  Hitherto,  we  know  only  the  oil  of 
nutmegs  of  this  genus,  but  there  undoubt- 
edly exift  many  others  in  nature. 

Sy.  Lafily,  I  appropriate  the  fixth  genus  of 
volatile  o|U  to  thofe  which  I  term  camphorated, 
becaufethey  naturally  hold  in  folution  the  vola- 
tile and  inflammable  fiibftance,  which  fliall  be 
examined  in  the  fubfequent  article,  under  the 
name  of  camphor.  The  oils  of  rofemary,  of 
fao-e,  of  lavender,  of  matricaria,  of  .marjoram, 
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of  piilfatilla,  of  tke  roots  of  zedoary,  of  viUe- 
rian,  &c.  belong  efpecialiy  to  this  genus. 

Thefe  diftinftions,  however,  will  be  refti- 
fied  in  proportion  as  the  obfervations  up(m 
tht^fe  oils  ihall  become  more  exa6l  and  more 
numerous^ 


F.  Vfes. 

40.  It  has  been  feen,  by  all  the  preceding 
details,  that  the  volatile  oils  are  ufeful  for  a . 
great  number  of  purpofes.     Befides  the  medi- 
cinal properties  which  charaderize  them,  and 
which  caufe  them  to  be  employed  in  many  cafes 
as  very  attive  and  very  valuable  remedies  :  be- 
fides   their   very  multiplied- efFe6is,  and  their 
frequent  ufe  in  the  form  of  aromatic  waters ; 
befides  their    application   as  ftimulants,  anti- 
feptics,  and  external  catheretics,  they  form  the 
principal  ingredient  of  perfumes.     They  con- 
ftitute  all  the  odours  that  were  formerly  called 
fpiritus  reftors  or  perfumes ;  it  is,  not  only  in 
their  primitive  ftate  of  effences  that  they  are 
employed  in  perfumery  ;  they  are  combined  for 
that  purpofe  with  fixed  oils,  with  mucilages, 
with  fecula,   with  alcohol,  with  vinegar,   with 
fats.     They  are  added  to  the  powders,  and  the 
kinds  pf  plants  that  are  ufcd  for  filling  the  per- 
fuming bags,  tht  potS'poicrris'.  Their  forms  ai^d 
modifications  are  varied  in  allpoflible  ways. 

They 
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They  alfo  enter  into  the  compoiition  of  fomc 
fragrant  fubibnces  for  burnings. or  of  aromatic 
pailils. 

They  are  mixed  with  a  great  number  of 
liquors,  in  order  to  render  them  aromatic  and 
agreeable,  efpecially  the  liquors  ufed  at  table. 

They  are  alfo  employed  as  combuftible  bodies 
in  fome  circumftances* 

They  are  ufed  for  preferving  dead  bodies, 
and  form  part  of  the  materials  ufed  in  embalm* 
ing. 

Laftly,  They  are  fometimes  mixed  with 
refins  and  gum-refins  in  the  preparation  of 
colours  and  pigments. 


Z^D   OF   THE    SEVENTH   VOLUME. 
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